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ROLL DATES AT ALAMITOS 


The 660,000-kw expansion of Southern California Edison Company’s 
Alamitos Steam Plant is being completed on a fast schedule that was 
substantially tightened after construction started. 


Two 330,000-kw units—computer-controlled—are involved. Unit 3, now 
on the line, beat the calendar by 30 days; next Spring’s roll date for 
Unit 4 has been advanced 60 days. 


With over 900,000-kw capacity, Alamitos becomes the largest plant in a 
system that Edison is constantly expanding to keep ahead of Southern 
California’s phenomenal demand for electric power. 


As on the original Alamitos plant, completed in 1957, 
Bechtel is responsible for engineering and construction of 
the expansion—working closely with Edison engineers. 


BECHTEL CORPORATION 


Engineers and Builders for Industry 
SAN FRANCISCO «Los Angeles * New York « Houston 


Canadian Bechtel Limited 
TORONTO ¢ Montreal « Calgary * Vancouver 
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New Frontier Power Policy—In Perspective II 


Washington, D. C.—‘“The First 100 Days” was 
a term tacked to the Kennedy Administration early 
this year, as the articulate new President prepared to 
do business with a heavily Democratic Congress. 

A new 100-day record of White House-backed 
legislation on Capitol Hill, based on the 1960 cam- 
paign speeches, clearly implied a rapid movement 
toward new federal power policies. 

This didn’t happen. Why? General endorse- 
ment was forthcoming from the White House, and 
public power supporters were speaking strongly 
in Congress. But the legislative and executive 
branches never seemed to mesh in a coordinated 
drive. 

First of all, Congressional Democrats had their 
problems. Although they still had a large majority 
in Congress, they had lost seats in the 1960 elec- 
tions, and many worried if this might be the start 
of a conservative trend. Also, an intra-party fight 
at the beginning of the session—between liberals 
and conservatives—over control of the House Rules 
Committee tended to weaken the party’s unity and 
give the Republicans a chance to unite opposition. 
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Party leaders also took obvious note that Presi- 
dent Kennedy hardly carried a state west of the 
Mississippi, where Democratic public power prom- 
ises should have carried weight. House Interior 
Committee chairman Wayne Aspinall cautioned the 
Interior Department to present the committee only 
with “true reclamation” projects. 

Finally, the White House failed to come up with 
a coordinated power program. The President’s 
February resources message, glowing with general 
endorsement, showed a lack of preciseness in its 
power references. Most power legislation that Con- 
gress took up either was repeated from previous 
years, Or was On its own initiation. 

Here’s the 1961 Congressional record: 

@The Burns Creek and Fryingpan-Arkansas 
projects, oldtimers in Congress, were endorsed gen- 
erally by Kennedy, but left to wilt in their habitual 
cubbyholes, the House Interior and Rules Com- 
mittees, respectively. 

@ The Delaware River Compact Bill already had 
strong Congressional and local support. A mis- 

(Continued on page 5) 
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Washington, D. C. (Continued from page 3) 


judged Administration attempt to add a public pref- 
erence clause was steamrolled as complicating 
trivia, and Kennedy signed the bill into law without 
it. 

@Resources planning, plus revision of budget 
circular A-47, was stalled, reconsidered, and is still 
waiting. The campaign promise for a White House 
natural resources council was toned down. Con- 
gress now is considering a Senate Water Committee 
recommendation for a water council; revision of 
A-47 has now been assigned to its third study group. 

@ Nominations to key Interior Department and 
Rural Electrification Administration posts were ac- 
cepted quickly, but the White House held off for 
many months in sending the names of its first two 
FPC nominees—Joseph Swidler and Howard Mor- 
gan—to the Senate for confirmation. A major 
problem was failure to resolve the question of FPC 
Chairmanship between incumbent Jerome Kuyken- 
dall and nominee Swidler. 

@The “Trimble Bill,” calling for revised cost 
allocations for multi-purpose projects, was delayed 
in favor of a new Administration bill. But this 
hasn’t been developed. 

@ New starts on power projects weren’t advanced 
on the grounds that design studies had to be com- 
pleted first. These may make their faces shown in 
1962. 

The record of the New Frontier in power develop- 
ment hasn’t lived up to its own advance billing. 
Despite its enthusiasm, its goals were never sharply 
defined, and the proponents of its various projects 
never seemed able to get together as a team. 

It wasn’t until the end of the session that the 
White House marshalled a coordinated drive on a 
specific issue—Colorado lines, and then it was nearly 
too late. Colorado lines and the Hanford generator 
will be discussed next week. 
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Letters 


Reduction of Losses Justify Credit 


To the Editor: 

In a letter published on page 5 in the Oct. 16 issue, 
Howard P. Seelye questions the use of the demand com- 
ponent in determining the cost of losses. Proper evalua- 
tion of the demand component is extremely complex, 
however, we believe much greater errors would result 
if it were omitted entirely. 

Our study showed the loss reduction would be ap- 
proximately 5,300 kw after one year. This is within 
10 to 15% of the total loss as indicated by Seelye. But 
it would be in the order of 20,000 kw after five years. 
The loss reduction would continue to increase as long 

s “Economic Sizing” were used, however, the rate of 
increase of this loss reduction would decline over the 
years and eventually become stabilized. 

Union Electric Co is beginning similar loss reduction 
programs for 34-kv subtransmission circuits, 120/240-v 
secondary circuits and distribution transformers. Also, 
additional loss reduction is being realized from pole- 
mounted capacitor installations. The total loss reduc- 
tion on the distribution system will be very substantial 
and, we are convinced, will appreciably reduce the in- 
vestment in generation and transmission on our system. 

You ask: “Is it possible that a reduction of losses in 
all these components might total enough to justify credit 
for the system capacity released?” We believe the 
answer is “Yes.” 

F. F. Gray 
T&D Standards 
Union Electric Co 


In Operation Ahead of Schedule 


To the Editor: 

Contrary to your item (EW, Oct. 16, p 25), despite 
corrective work required on certain power plant units 
(on Priest Rapids Dam), all generating units went into 
operation many months ahead of schedule, and the 
contractor earned a substantial bonus for early com- 
pletion. At no time was the contractor remotely liable 
for penalty. 

Fletcher Martin, Secretary 
Merritt-Chapman & Scott Corp 


P According to latest information, Merritt-Chapman & 
Scott will receive bonus of approximately $2.3 million 
for early installation of generators at Priest Rapids. 
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Advanced Foxboro Control System 


FOXBORO CONTROL PANEL at Sheldon Station, Hallam, tractor: Peter Kiewit & Sons, Inc. Reactor design: 
Nebraska. Operated for the Atomic Energy Commission Atomics International Division of North America Avia- 
by the Consumer Public Power District. General Con- tion. Architect-Engineer: Bechtel Corporation. 


FOXBORO PNEUMATIC CONSOTROLS compute power demand and PORTION OF FOXBORO control panel containing pneumatic Con- 


division of load for Sheldon Station. Consotrols also control sotrol instruments for primary and secondary sodium flow control 
plant's three feed water systems, systems, and convection flow control system. 
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specified for new-design reactor 
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STEAM PRESSURE and flow measurements, plus feed 
water flow rates, are transmitted pneumatically to main 
control panel by these Foxboro M/45 Pressure Trans- 
mitters and Foxboro d/p Cell* Transmitters, 
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75,000 kw nuclear power 
plant at Sheldon Station, 
Hallam, Nebraska 
controlled by Foxboro 


One of America’s first sodium-cooled nuclear power plants will 
soon go critical at the Sheldon Station of Consumer Public Power 
District of Nebraska. The plant will produce 75,000 kw of elec- 


trical power for distribution to the greater Lincoln area. 


Plant safety, plus exacting performance and reliability require- 
ments, are of critical importance for this advanced power plant. 
Foxboro instrumentation and Foxboro engineering were chosen 


for both the heat transfer system and the reactor control system. 


For heat transfer cycles, a pneumatic advanced feed-forward 
control system links master steam pressure control directly to the 
primary and secondary sodium flow control systems, as well as to 
the neutron flux control system. Corrections for load changes are 


immediate — chance of major upset greatly reduced. 


Foxboro electronic Consotrol* instruments precisely compute 
thermal power level and control the systems to maintain constant 
power — continuously and automatically. Response is instanta- 


neous — and 100% solid-state reliable. 


Nuclear and conventional power plants — you can count on 
Foxboro engineering and instrumentation to match today’s most 
advanced power generating techniques. Ask your nearby Foxboro 
Field Engineer for full details. Or write The Foxboro Company, 


2411 Norfolk Street, Foxboro, Massachusetts. 
*Reg. U.S. Pat. Of. 
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the safest, most productive men aloft 


are the men on a Pitman 
FIBERGLASS AERIAL PLATFORM 


Most any aerial platform can help you mechanize 
line maintenance, increase your crew efficiency and 


reduce direct labor costs. 


But only a Pitman fiberglass aerial platform gives 
your crews the complete electrical isolation as well 
as the mechanical safety they need to do better 
work, faster work—safer work. 


REPLACING INSULATOR ON ENERGIZED 169 
KV. TRANSMISSION LINE. The long reach of 
this 65-ft. Pitman fiberglass aerial platform 
helps this crew replace broken insulators 
quickly and easily. The all-fiberglass upper 
boom and bucket provide the positive electri- 
cal isolation needed to do this work safely. 


ADDING 5TH INSULATOR ON 34.5. KV. 
TRANSMISSION LINE. With a Pitman 
fiberglass aerial platform and hot sticks 
line crews can handle jobs on tough, 
corner poles like this quickly and easily. 
The large, roomy bucket makes it easy 
for two men to work together and han- 
dle tools and equipment easily. 


Before considering any aerial platform, get the 
full story on Pitman fiberglass aerial platforms from 


your Pitman dealer. Ask him for a demonstration. 


See for yourself why the Pitman fiberglass aerial 
platform is the first choice with safety -conscious, 
efficiency -conscious power companies everywhere. 


Or, write direct to us for full details. 


REBUILD ON 34.5 KV. TRANSMISSION LINE 
FOR 69 KV. OPERATION. Construction crews 
can rebuild more poles per day, save weeks of 
costly time with a Pitman fiberglass aerial plat- 
form. It gives them extra muscle, extra speed 
and mobility on raising cross arms and install- 
ing new conductors and insulators. 


APPLYING MID-SPAN REPAIR SLEEVE ON 4 KV. 
CONDUCTOR. The rugged, self-locking outrig- 
gers, the strong, steady, :00m rotation system, 
the husky, dielectrically-strong fiberglass upper 
boom and bucket of a Pitman fiberglass aerial 
platform makes fast safe work of a hard-to- 
reach repair job — even on tough terrain. 


PITMAN 
MANUFACTURING 
COMPANY 


12811 Pitman Road - Grandview, Missouri 
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One million General Electric Magne-valve distribution arrest- 
ers are providing reliable system protection for over 3000 
General Electric customers. Mf Since its introduction in1953, 
the Magne-valve arrester has led the field.* All attempts to 
duplicate its quality features and reliable performance 
acknowledge its foremost position in the industry. Watch 


General Electric for tomorrow’s arrester leadership, too. 


General Electric Company, Section Progress /s Our Most Important Product 


488-10, Schenectady 5, New York GENERAL BB ELECTRIC 


* FIRST valve orrester with « magnetic gap © small size « light weight « 100,000-amp discharge capability « greater thermal capacity 
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Preview of the issue 


DEPARTMENTS 


1c 
Seater Sane @ DESIGNED TO BE THE MOST EFFICIENT PLANT, Eddystone Station operates 


at the highest pressure and temperature used anywhere 


@ DATA PROCESSING BECOMES UBIQUITOUS: Automatic data logging, 
scanning, alarming, and performance calculating are standard features 


ee” in new plants. Special report on the growth of automation in power 
Selling eH plants and substations begins on 


Management Newsletter. 
News About People... . 
Advertising Index 


CURRENT EVENTS _ RETIRING NEMA PRESIDENT is given McGraw Manufacturers’ Medal 
FINANCE SET-UP IS TAXABLE: Profits of Kentucky co-ops’ finance company are taxable... . 


DIVISION OF RESPONSIBILITY on NEAR program is outlined to Wisconsin meeting by OCD 
spokesman . . . utilities can use system for non-interfering purposes 


TVA ANNUAL REPORT indicates continuing sales rise 


DATELINE INTRA-PARTY STRIFE, President Kennedy’s poor showing out West in last year’s election, 
and an inconcise program have prevented revamping of power policies............++0. 


ELECTRIC NEW HARDWARE, special cable arrangements, and efficient construction techniques cut 
UTILITY METHODS _ costs and speed installation of triplex secondary cable 50 


INTERNATIONAL _ B. C. POWER SUES provincial government, calls takeover of subsidiary illegal 24 
ITALY SWINGS TO POSTAGE STAMP SYSTEM for pricing power, lowers rates slightly 25 
UNLIKE OTHER COUNTRIES, Austria’s difficulty is finding markets for surplus power 27 


MANAGEMENT CASE FOR THE ENTREPRENEUR: Arizona Public Service’s Walter Lucking urges utility men 
NEWSLETTER _ to be entrepreneurs and give the industry new vitality 


MANUFACTURERS NEWS = ALUMINUM TOWERS ARE ‘IN’: All-acluminum transmission towers have become accomplished 
facts and are in wide use 


MEETINGS INDUSTRY MUST TRAIN COMPUTER OPERATORS, Southeastern Electric Exchange committee 
meetings are told. Training can’t be left to colleges and manufacturers, speaker declares... 29 


AEC WILL CONTINUE INCENTIVES for nuclear plant construction, chairman Seaborg informs 
meeting of Atomic Industrial Forum and American Nuclear Society 34 


SELLING UTILITY PUTS ELECTRIC HEAT ON THE ROAD, setting extensive space heating display on 
trailer that brings promotion piece to 520 communities 


SUPPLY LINES NEMA LAUNCHES CAMPAIGN to improve the electrical industry’s public image .. . 
withholds payments to Westinghouse for generators, sues for damages 


NEXT WEEK PEACH BOTTOM will produce commercial power from a high-temperature, gas-cooled reactor. 
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The Electrical Week 


FUTURE NEWS ) Proposals for a gas-cooled nuclear reactor generating plant of undisclosed size are 
being seriously considered by at least one Southeastern utility. 


LATE NEWS }> White House neither confirms nor denies that President Kennedy met last week 
with Premier W. A. C. Bennett of British Columbia. Kennedy was in Seattle, Wash., 
last Thursday. There were reports that he and Bennett had gotten together for talks. 


Federal Power Commission revises its headwater benefits regulations. Now upstream 
and downstream dam operators can negotiate benefit payments between themselves 
and, if FPC approves the contract, they'll save payments to FPC for a Commission 
determination. Previous rules required FPC to make a formal determination, and 
bill the operators involved for the cost of the study. FPC will notify interested 
parties and federal agencies before it approves such headwater benefit contracts. 


New Melones multipurpose project wins approval of Army’s Board of Engineers for 
Rivers and Harbors. Board’s recommendation for the dam on the Stanislaus River 
in California goes to Chief of Engineers for further approval before Congressional 
authorization is sought. The 470-ft dam would flood out the existing Melones 
Power Dam owned by Oakdale and San Joaquin irrigation districts. Board recom- 
mends that the power plant be built and operated by “non-federal interests.” 


Three types of nuclear reactors will be studied by the East Central Nuclear Group 
Inc. ECNG, composed of 14 investor-owned utilities, will spend a year determining 
the probable cost of energy, and evaluating technical problems associated with 
each of the three types. The reactors, all heavy water moderated, employ three 
different cooling systems: high pressure gas, pressurized heavy water, and boiling 
water. The group will also study the effects of variation or loss of federal subsidies 
on the fuel costs of enriched uranium reactors. 


Bonneville Power Administration names Eugene L. White its new chief engineer, 
replacing Eugene C. Starr who resigned a few weeks ago. White, who has been 
with Bonneville since 1938, was acting chief engineer prior to his appointment. 


George B. Shanklin dies at age of 73. The noted cable expert served with General 
Electric until 1953, where he pioneered developments on cables and insulation. 


WEEKLY POWER OUTPUT—Up 8.6% (Week ending Nov. 18), Kwhr 15,678,000,000 
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Seasonally Adjusted Index 301 
Week Ago 300 Year Ago 277 


Source: Edison Electric Institute 
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Supply Lines 


NEMA UNVEILS PLANS TO RESTORE CONSTRUCTIVE IMAGE 


A drive to restore the constructive image of the electrical manufacturing industry 
was unveiled Nov. 16 when the National Electrical Manufacturers Assn held its 
35th annual meeting in New York. 


NEMA, of course, was not involved in the antitrust troubles which hit the industry. 
Nor, for that matter, were more than a relative handful of the more than 500 
member companies individually involved. But because the public usually tends 
to generalize, the electrical industry as a whole has seemed to have been the target 
of the attack. 


As a result, NEMA is launching a public relations campaign for 1962 that will 
be directed toward achieving a broader awareness of “the industry’s basic importance 
to the nation’s economy and to the welfare of the American people.” As outlined 
at the annual meeting, the campaign will utilize a “do-it-yourself” approach. It 
will provide public relations tools for use by the member companies. As an exam- 
ple, NEMA plans to produce three film features to dramatize new electrical manu- 
facturing developments over the last 12 months. The films will be made available 
to member companies and also to public service ielevision programs. 


In the same vein, some 200 top electrical manufacturing executives present at the 
meeting heard retiring NEMA President A. D. R. Fraser (see p 24) say, in refer- 
ence to the antitrust troubles, “The great contributions of the electrical industry 
were submerged by the understandable swell of public indignation, but we believe 
that time will heal the wounds and the remedial steps that have been taken will 
prevent recurrence, and the achievements and deeds of the industry will restore it 
to its rightful place as one of the greatest assets of the United States.” 


Speaking about the public relations campaign, Fraser said it was “planned to assure 
the electrical manufacturing industry of its rightful place in the sun as a force which 
is basic to the nation’s economy and vital to the comfort, safety and progress of 
our people. Far too long we have hid our light under a bushel. We hope you 
will agree that NEMA is improving its image not only to its own members but 
also to other branches of the electrical industry, to the press and to the general 
public, and aiming to point up its programs, objectives and their value to the 
business community.” 


As an added fillip to the meeting, the members watched a half-hour presentation 
delineating the past, present, and future accomplishments of the industry. 


Finally, the members received a telegram from President Kennedy in which he sent 
his personal greetings and expressed the view that NEMA is “a valuable center 
of cooperative activity and initiative in the industrial complex of the country.” 
The message cited the association for having “logged an imposing record of progress 
and notable achievement in the more than three decades that it has served the elec- 
trical manufacturing industries . . . Through the challenging years ahead,” the 
President told the membership, “your association’s full measure of effort for its 
industries will assure a continuing rate of expansion and record of accomplish- 
ments.” 


On other matters, the executives heard Fraser call for a more realistic depreciation 
policy and for a more realistic approach to the import problem by Congress. He 
stressed the need for greater mutual understanding between business and govern- 
ment and cautioned businessmen not to stand aloof from government if they expect 
government to recognize their problems. 
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Su Pply Lines (Continued) 


TVA WITHHOLDING PAYMENTS TO WESTINGHOUSE 


Tennessee Valley Authority is withholding $4,708,363.04 in payments to Westing- 
house Electric Corp for turbogenerators, according to a statement in Federal Court 
pleadings in Chattanooga. 

Claiming that generating units manufactured by Westinghouse were “grossly ineffi- 
cient,” TVA had filed suit for damages of $20 million (EW, July 17, p 36). 
Westinghouse in turn filed a counterclaim for $31,771,793.34. Westinghouse 
alleges in its counterclaim that TVA owes it $17,860,000 “for excess kilowatt 
capacity in the contract,” and another $8,785,171 for improvements on the units 
since they were installed. Another $341,787 is asked by Westinghouse for spare 
rotors manufactured and held for TVA. The balance of the Westinghouse counter- 
claim is the money TVA is withholding. 


The money TVA is holding back is $3,361,246.34 on contract prices of 16 units, 
and another $1,347,116.70 for installations at units 3 and 4 of Gallatin station. 


ALUMINUM INDUSTRY PROPOSES PLAN FOR ORDERLY WORLD TRADE 


Aluminum industry asks President Kennedy for voluntary government-negotiated 
system of aluminum trade among nations outside Soviet bloc. The effect of grow- 
ing import pressures is evident in the plan, which would allow importing of only 
specific quantities of various categories of aluminum products. Quantities would 
rise as Consumption rises. 


Aluminum producers in this country would continue to sell to agreed markets over- 
seas. The US would seek to obtain tariff reductions in those countries which con- 
sume more of the metal than they produce. Regulation of import-export levels is 
left open with the suggestion that “an appropriate international mechanism be 
found.” 


The industry proposal, an 81-page report which is now being presented to the - 
government, says that although imports now provide only 3% of US consumption, 
growing imports in key products exert a “pivotal” influence on market conditions. 
The report points out that the plan, designed to start in 1963 and run at least five 
years, would insure foreign aluminum producers their present share of the US 
market and a share of any expansion of the market. 


NEW YORK POWER AUTHORITY SAYS IT IS SATISFIED WITH PRICES IT PAID 


Investigations are showing that New York State got “a good price” on turbines 
and generators purchased for the Niagara and St. Lawrence power projects, accord- 
ing to Thomas F. Moore, general counsel. He said, however, that the investiga- 
tions will continue. 


PASNY started its inquiry last May in the wake of price-fixing convictions of major 
electrical equipment suppliers. Moore emphasizes that price-fixing charges were 
on the sale of steam-electric equipment, not hydro, but it was decided investiga- 
tions should be conducted anyway. PASNY will hear several Westinghouse execu- 
tives Nov. 30 in New York, and has already talked to General Electric Co and 
Allis~-Chalmers Manufacturing Co officials in the course of the investigations. The 
state has received a court ruling that it has the right to subpoena witnesses. 
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NEW connectors on cover bushings, 
with larger openings, for both cop- 
per and aluminum conductors 


NEW internally clamped bushings 
NEW lifting lugs 


NEW Duralem insulation 


NEW 2-piece band cover closures 


NEW lower total losses 


NEW 1-bolt hand-hole covers 


NEW lighter weight 


NEW all-Levroc covers 


NEW smaller size 


THE REVOLUTIONARY NEW ROUND-WOUND TRANSFORMER with new Duralem insulation 


offers many remarkable improvements — smaller size, lower losses, assurance of long life. 
Duralem insulation is a new, thoroughly tested development of the Thomas A. Edison lab- 
oratories of McGraw-Edison Company in cooperation with L-M Transformer engineers. 


New Round-Wound BB Transformer Has 


Duralem” High-Temperature Insulation 


For several years Line Material Trans- 
former designers have been working on 
the development of a new Round-Wound 
transformer that takes even greater advan- 
tage of the exceptional cooling of the 
Round-Wound design. 


Exceptionally Good Cooling 


Because the two round coils provide 
greater exposure of windings to cooling 
oil, the Round-Wound design has always 
resulted in significantly lower hottest-spot 
temperatures, and lower average copper 
temperatures, thus creating the lowest tem- 
perature gradient in the industry. 

As the development of Duralem insu- 
lation progressed, it became evident that 
the new transformer could take even 
greater advantage of the Round-Wound 
cooling system by using this newly devel- 
oped high-temperature insulation. 


The result of the design changes and the 
use of the Duralem insulation is a new 
transformer that is shorter (38” high for 
the 25 kva, 7200 volt unit as against 
45”), and appreciably lighter. 

Lower Overall Losses 

Losses have been reduced substantially — 
as much as 16% in some ratings. In addi- 
tion, many improvements in mechanical 
features will contribute to performance, 
convenience, life, and ease of installation. 

The new transformer will be available 
shortly in 10, 15, and 25 kva ratings ; addi- 
tional sizes will be released very soon. 


Get Complete Information 

Ask the L-M Field Engineer for details 
on this remarkable new Round-Wound BB 
Transformer and a copy of the AIEE paper 
on Duralem insulation; or write Line 
Material Industries, Milwaukee 1, Wis. 


ey LINE MATERIAL Industries 


McGRAW-EDISON COMPANY 


“ Distribution Thawsfoumers 


DISTRIBUTION TRANSFORMERS - RECLOSERS, SECTIONALIZERS AND OIL SWITCHES + FUSE CUTOUTS AND FUSE LINKS + LIGHTNING ARRESTERS + POWER SWITCHING EQUIPMENT 
PACKAGED SUBSTATIONS + CAPACITORS « REGULATORS + OUTDOOR LIGHTING « LINE CONSTRUCTION MATERIALS + PORCELAIN INSULATORS » FIBRE PIPE & CONDUIT 


THE NEW L-M-EXCLUSIVE SRT 


transformer will also embody all the 
many improvements of the conven- 
tional Round- Wound transformer. Ask 
the L-M Field Engineer for complete 
information on the SRT® 





If it’s electrical cable, pure as the driven snow isn’t pure enough. Take the oil saturant 
for paper cable, for example. Even tiny impurities, one part in 10,000, will affect the 
performance of the cable. Our Research and Development Department uses an infrared 
spectrophotometer to establish standards for each type of saturating oil. These standards, 
using both qualitative and quantitative spectroanalysis, are so high that they are beyond 
the limits of normal organic analysis. Using spectroanalysis graphs, like the one below, 
our research department can determine the composition and the molecular structure 
of organic materials in their original state. Changes in the structure and composition 
after actual or accelerated service tests can also be detected. Only the oil saturants 


This is what purity looks like 
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that can pass these tests are pure enough to be used in USS Tiger Brand paper cable. 

This is just one of the many ways our Research and Development Department makes 
sure the quality of USS Tiger Brand Wire and Cable is the best that money can buy. Our 
research laboratory studies and evaluates all the materials used in Tiger Brand products. 
We are always experimenting with new materials and methods to make a better cable for 
you. We have the facilities, right in our laboratory, to make all kinds of experimental 
cables—from control cables up to high voltage cables. 

That’s why, whatever the job, it pays to specify USS Tiger Brand Electrical Wire and 
Cable. American Steel and Wire, Dept. 1604, Rockefeller Building, Cleveland 13, Ohio. 


USS and Tiger Brand are registered trademarks 


American Steel and Wire 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
Tennessee Coal & tron Division, Fairfield, Ala., Southern Distributors 
United States Steel Export Company, Distributors Abroad 
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SOIL AND PULL TESTS 


from coast to coast... 


Soil probes help determine 
anchor size, type and depth 
required for every condition. 


Thousands of pull tests in 
every soil type in the U.S. A. 
prove Chance anchor stability. 


1. NEVER-CREEP ANCHOR Pulis entirely against solid, 
undisturbed earth. Holds more load than any other type 
of anchor. 


2. 8 WAY EXPANDING ANCHOR Slips down a hole no 


bigger than the base plate. 8 rib reinforced blades ex- 
pand into solid earth all the way around. 
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3. STEEL CONE ANCHOR Cuts the cost of guying In 
hardpan, adobe clay, or rocky soil. Gives exceptional 
holding strength. 


4. CROSS-PLATE ANCHOR For guying “big stuff" like 
transmission lines. Installs in vertical machine bored 
holes. Costs 50% less than alog dead-man--holds more, 
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... part of the research behind the 
product you get when you buy 


* Chance Anchor 


There’s a great deal more than metal fabri- 
cation behind A. B.Chance Company anchor 
production. Soil analysis, trial installations 
and pull tests under every conceivable con- 
dition have been a part of the development 
of every anchor. Many power companies 
have cooperated in this nation-wide program 
to improve anchors and anchoring tech- 


niques. If you have taken part in this activ- 
ity, you know something about the Chance 
Company’s internal development work that 
goes far beyond field tests to give you a 
better product; to fit anchors to modern me- 


chanics and to the specific soil conditions 
involved, and to simplify handling, stocking 
and identification of the product in your 
storage and on the job. 


These are the reasons why you can have 
complete confidence when you buy Chance 
Anchors. The fact that stocks are available 
to you or your supplier within 48 hours 
(usually much less) from any one of ten 
Chance Servi-Centers across the nation 
gives you another good reason for specify- 
ing Chance. 


A. B. CHANCE co. CENTRALIA, MISSOURI 


A. B. Chance Co. of Canada, Ltd., Toronto 


S&S. SWAMP ANCHOR For difficult swamp guying. Screws down 


to any depth required to get sufficient holding power. 


6. FOUNDATION ANCHOR New...for installing transformers 
without concrete pads! Provide a solid “foundation” for *pad- 


mounted” or power transformers. 


7. NO-WRENCH SCREW ANCHOR Pitch-controlied blade goes 
down fast, adds to holding power. Can be installed by hand. 
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8. POWER SCREW ANCHOR Lets you mecha- 
nize screw anchor installation with your power 
hole-digging equipment. Anchors install in 6 
to 8 man minutes. 


9. EXPANDING ROCK ANCHOR Expands and 


wedges against solid walis of rock. Does away 
with expensive lead or concrete grouting. 
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A Feature Of The Moloney Metal-Clad Breaker Element... 


EXCLUSIVE MOLONEY CONTACT DESIGN PRODUCES 
“BLOW-ON” ON BOTH MAIN AND ARCING CON- 
TACTS, REDUCES EROSION .. . PROVIDES MAXIMUM 
CONTACT LIFE... MINIMIZES MAINTENANCE COSTS! 


The contact design on Moloney 5 and 15 KV Metal-Clad 
Breaker elements is another example of the functional 
engineering inherent in Moloney Breakers. The exclusive 
contact design of the Moloney Breaker utilizes electro- 
magnetic “blow-on” on both the arcing and main con- 
tacts. Arcing contact “blow-on” is obtained through the 
geometry of design. Main contact “blow-on” is achieved 


by a strip of insulation in the slotted block between the 


EXCLUSIVE MOLONEY 


CONTACT DESIGN » 


hollow primary conductor and stationary main contacts 


which forces the current to flow in a loop. This creates 
an electromagnetic force producing a constant, solid, 
main contact pressure. As a result of these electromag- 
netic forces, contact erosion is substantially reduced 


and maintenance costs are minimized. 


Features of Moloney Contact Design 


® Exclusive “Blow-on”’ On Both Main And Arcing Contacts 
® Modular Construction Throughout Range Of Ratings 


© Optimum Material Utilization And Fabrication Techniques Of 


Contact Components 


MEGI-29 


Switchgear Division MOLONEY ELECTRIC COMPANY 


MANUFACTURERS OF TRANSFORMERS AND SWITCHGEAR FOR UTILITIES, INDUSTRY, 
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Development of exclusive, 
high performance compo- 
nents contributes to Molo- 
ney Metal-Clad Switch- 
gear’s outstanding perform- 
ance. Designed to meet 
the needs of the industry, 
Moloney Metal-Clad 
Switchgear represents ma- 
jor creative break-throughs 
in design, material applica- 
tion and manufacturing 
techniques . . . a continua- 
tion of the Moloney “tradition 
of excellence” the electrical 
industry has known for 
close to three quarters of a 
century. 


MOLONEY METAL-CLAD 
SWITCHGEAR 
* Positive System Protec- 
tion * Greater Dependa- 
bility and Safety * Sub- 
stantial Economic Bene- 
fit From Unique and Effi- 
cient Use of Materials. 


Cutaway photograph illustrates Moloney principle of exclusive 
main contact “blow-on”. Current is directed in loop by strip of 
insulation, The resulting electromagnetic force provides positive 
pressure on main contacts and increases contact longevity. 


SAINT Louis 20, MISSOURI 


e SALES OFFICES IN ALL PRINCIPAL CITIES 


AND ELECTRONIC APPLICATIONS 
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Ground-level transformers look alike... 


UNTIL YOU OPEN THE 
DOORS OF A 


TERRA-TRAN 


you can 


make this 


Open Terra-Tran’s exclusive 145° Wide-Angle 
, ; doors. You'll see four times more safe-working area 
fas + F inside a Terra-Tran. Primary and secondary termi- 
many nations are up front within easy reach from the front, 
ej - top, even the sides. The service area is in the open, 
secondary : ‘ free and clear of hazardous obstructions . . . Plenty 
; of elbow room to hook up as many as 36 secondary 

terminations — with ease and safety. 


terminations 


Terra-Tran’s exclusive design speeds changeout, 

F . # as well as service. (1) Simply open two high voltage 

' ' A leads, (2) break three low voltage leads, and (3) re- 

easily ina 4 move the four mounting bolts. The entire unit slides 

away ready for immediate service elsewhere . . . the 

vi ’ new Terra-Tran slides in place. Previously-positioned 

TERRA TRAN primary and secondary terminations are at the cor- 

rect height for easy connection with the new trans- 

Ask your RT&E former. Terra-Tran’s single unit design eliminates 

oe ; all problems of matching a separable compartment 

representative for details with another transformer. 

or write for RT&E builds a world of safety and convenience 

Bulletin 103 today. in the Terra-Tran. 


RT &E corroration 


WAUKESHA, WISCONSIN 
PORTLAND, OREGON ARLINGTON, TEXAS 
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Editorial Comment 
NOVEMBER 27, 1961 


Electric Heat Association Receives Support 


Formation of a single industry association for electric space heating was 
proposed seriously by Electrical World just two months ago (EW, Oct. 16, pp 
23, 40) at its Fifth Electric Heating Conference. 

Since that time, many influential figures have offered support of the idea. 
Naturally, the question usually raised is, “Where do we go from here?” 

We were surprised at the strength which has rallied behind the idea, and the 
speed with which it appeared. This is at once encouraging and a valid measure of 
the seriousness of the situation which seems to make such a single association a vital 
necessity to the electrical industry. 

The association proposed would set industry policy on innovation of electric 
space heating products and systems, and on over-all marketing of electric heating, 
and would provide a mechanism for coordinating activities under such a policy. 
The thesis behind such a single organization was that the existing, uncoordinated 
group of industry committees simply cannot adequately meet the challenges to be 
posed by gas competition after the next five or ten years. Aggressive gasmen 
operate under a single organization. Working toward their pivotal air conditioning 
load, they will, unless incisively opposed, block development of the electrical indus- 
try’s pivotal space heating load. 

“Where do we go from here?” is in the process of being investigated. As ex- 
pected, we’re finding a share of those worried about small details, hurt feelings, 
and other obstacles to moving ahead. And there are a good measure of those 
whose range and scope of thinking are narrowed to where a new organization, built 
to their specifications, would be just one more. 

But most of the strong support seems to come from those who recognize this 
hazard. Hopefully, they will overcome it as the concept begins to take shape. 

They will need even more support than has been given already. Everyone 
interested in the progress of electric space heating should give mature thought 
to the consequences of continuing the present uncoordinated state of the business, 
and provide this added support where and when it is needed. 


Prepare Now for Next Year's Tax Proposals 


It is not too early for utility men to be thinking seriously of their approach to 
possible federal tax law revisions which will come up during the approaching 
term of Congress. 

During the past session, the utilities found themselves considered as outsiders 
when the 8% tax credit on new capital equipment for industry was under con- 
sideration. Inexplicably, there were not very many utility people who came to the 
nation’s capital to present their views to those who proposed the exclusion of their 
industry from this credit. 

The 8% credit idea died, at least temporarily. It may be revived, in one form or 
another. And there’s always the possibility that, at the very least, revisions in the 
famous Bulletin “F” of the Internal Revenue Service, setting forth useful lives for 
depreciation purposes, may be considered. 

It is certain that the utility industry will be affected, if only by its exclusion from 
proposed changes, by any actions taken by the Congress or by the IRS. Further- 
more, it is evident that the government planners most concerned in these matters 
do not have an adequate feeling for what is involved in the utility business. 

The only way to present valid, accurate information and necessary views is by 
personal contact with these people. It is to be hoped that utility executives across 
the country have an appreciation of this, and they are preparing, even now, to do 
something about it. 
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B. C. Power Sues Province 


Power Corp finds it can sue province without fiat; calls 
takeover of British Columbia Electric by Bennett illegal, 


and seeks full compensation 


British Columbia Power Corp 
has gone back to its law books and 
decided that it can take the British 
Columbia provincial government to 
court after all. 

The corporation has asked the 
provincial Supreme Court to rule 
the government takeover of its op- 
erating company, the provincially 
chartered British Columbia Elec- 
tric Co, illegal, and has alternatively 
asked that its compensation be 
doubled if the court rules that the 
takeover was legal. 

B. C. Power, which is chartered 
by the Canadian federal govern- 


as alternative 


ment, originally believed that to sue 
the provincial government it needed 
a fiat from the B. C. Attorney Gen- 
eral, an appointee of Premier W. 
A. C. Bennett who took over the 
assets of B. C. Electric for $111 
million. And it wasn’t very opti- 
mistic about getting such a fiat. 

“If the Attorney General chooses 
to pigeonhole our petition,” a B. 
C. Power spokesman lamented, 
“there is no law that can compel 
him to do otherwise.” 

But B. C. Power has learned that 
fiats are necessary only in actions 
against the government involving 


Retiring NEMA President Honored 


claims for damages. B. C. Power 
says it is not asking for damages. 

The earlier petition for permis- 
sion to sue the government did not 
challenge the legality of the take- 
over. It merely asked for a more 
equitable settlement. But the new 
court action by BCP does strike at 
the right of the provincial govern- 
ment to force the sale. 

B. C. Power asserts that by pay- 
ing what it considers an inadequate 
price for B. C. Electric, and by of- 
fering a higher price for the remain- 
ing assets of B. C. Power, the pro- 
vincial government is forcing B. C. 
Power to sell in order to get a fair 
price for all its assets. In other 
words, the B. C. government is un- 
derpaying for those assets it can 
seize, and making up the difference 
in the purchase price it offers for 
those assets which it cannot legally 
sieze. 

Thus, B. C. Power maintains, the 
provincial government has taken 
over a provincially chartered com- 
pany in order to put a federal cor- 
poration out of business. To do this, 
says the Power Corp, is clearly be- 
yond the provincial government’s 
powers. 

But even if the Court does not 
agree with B. C. Power’s reasoning, 
the corporation still wants the Court 
to compel the government to pay 
full and complete compensation for 
the B. C. Electric shares which it 
purchased. On August 1, when 
Bennett bought B. C. Electric for 
$111 million, the companies shares 
were valued in the market at $225 
million—$114 million more than 
the purchase price. 

Supreme Court officials say that 
the B. C. Power move could easily 
be the beginning of a five-year court 
battle. The B. C. government must 
enter an appearance within eight 
days, and get its statement of de- 


fense into court within ten days 
after its appearance. It’s impossible 
to say when the case will come be- 
fore the Supreme Court. And then, 
when a decision is rendered, either 
side could file an appeal with the 
provincial Court of Appeals. From 
there, the case could go to the Su- 
preme Court of Canada. No one 
can even offer a guess as to when the 
issue will finally be decided. 


A. D. R. Fraser, retiring president of the National Electrical Manufac- 
turers Assn, receives the James H. McGraw Manufacturers’ Medal from 
R. Stafford Edwards, president of Edwards Co Inc, who represents the 
McGraw Awards Committee. The medal was established by the late 
president of the McGraw-Hill Publishing Co to “encourage constructive 
thinking and action for the advancement of the electrical industry.” 

Fraser, president of the Rome Cable Division of Alcoa, was cited for 
“forceful leadership in reasserting traditional ethical standards and build- 
ing public faith in the electrical manufacturing industry.” (For other 
NEMA news, see pp 13, 83.) 
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Co-op Finance Company 
Must Pay Its Taxes 


Profits of a finance corporation, 
set up by a group of Kentucky rural 
electric cooperatives to finance pur- 
chases of appliances, wiring sys- 
tems, and other household electrical 
equipment by their customers, are 
taxable. 

The Tax Court of the United 
States, located in Washington D. C., 
upheld rulings by the Internal Rev- 
enue Service against the Consumers 
Credit Rural Electric Cooperative 
Corp, of Louisville. 

The Court found (1) the sub- 
sidiary is not a tax exempt corpo- 
ration, (2) that interest payments 
on “debentures” issued by the sub- 
sidiary are not deductible as inter- 
est and (3) that a special distribu- 
tion to its member co-ops was not 
deductible as a “distribution to mem- 
bers based on participation.” 

The decision—which the Ken- 
tucky co-ops say they may appeal 
to the Sixth Circuit Court of Ap- 
peals—may be of limited signifi- 
cance. Apparently, no other asso- 
ciation of co-ops has set up a 
similar subsidiary. A somewhat 
similar co-op financing entity in 
Madison, Wis., has never applied 
for income tax exemption. 

The CCRECC was organized by 
the Kentucky REA co-ops in 1954 
to centralize the financing of cus- 
tomer purchases which they are 
authorized individually to provide 
under the law. 

The co-ops purchased debentures 
(which the Court decided weren’t 
really debentures) from the finance 
company, thereby providing the fi- 
nance company with its original 
capital. The finance subsidiary then 
lent funds to co-op customers, and 
collected interest on its loans. It 
repaid the interest on the money it 
had borrowed from the co-ops as 
its original capitalization, and—at 
least on paper—distributed the 
profits as a “distribution to its mem- 
bers based on participation.” 

The Tax Court drew a sharp line 
between the co-ops themselves and 
their wholly owned subsidiary. On 
the tax-exemption issue, the co-ops 
argued that since they are exempt, 
a subsidiary performing one of their 


authorized functions must also be 
exempt. But the Court ruled against 
the co-ops on a number of technical 
grounds. 

The Court also found that 85% 
or more of its income was not “col- 
lected by members for the sole pur- 
pose of meeting losses and ex- 
penses,” as the Internal Revenue 
Code requires. 

The co-op subsidiary’s income, 
it found, arises from interest re- 
ceived, not from the member co- 
ops, but from the customers of 
co-ops. The member co-ops of 
CCRECC, the Court ruled, are 
merely “conduits” for the periodic 
payments made by rural customers 
of the co-ops. 

On the question of deductibility of 
“interest payments” to the co-ops on 
some $580,000 of “debentures” is- 
sued by the CCRECC, the Court 
said the issue “turns on whether the 
amounts advanced by the member 
rural electric cooperatives to the 
petitioner constitute equity capital 
or a true indebtedness.” 

The Court after considering the 
circumstances surrounding the de- 
bentures found that the debentures 
in fact represent an equity invest- 


ment in the CCRECC, and not a 
loan. 

The final issue in the Tax Court 
case was whether the CCRECC is 
entitled to a deduction on its 1956 
tax return of $3,052, which it al- 
located on its books to its member 
co-ops as a “distribution to mem- 
bers based on participation.” The 
amount, which was never actually 
paid to the member co-ops, was 
based on the dollar volume of con- 
sumer loans made by the member 
co-ops. This deduction affects the 
net operating loss carry over claimed 
by the CCRECC for 1957. 

A patronage dividend can be ex- 
cluded from the income of both 
exempt and non-exempt co-ops un- 
der certain conditions. But the Tax 
Court said the dividend allocated on 
the CCRECC books to the member 
co-ops “does not qualify as a true 
patronage dividend” since it actually 
represented a net profit realized not 
“from transactions with its patrons 
(in this case, the member coopera- 
tives) but instead from the customers 
of its patrons.” 

A spokesman for the Kentucky 
co-ops said they weren’t particularly 
surprised by the Court’s refusing a 
tax-exempt status to their subsidiary; 
but they feel that they have a strong 
case on the patronage allocation, on 
which to base their appeal if they 
decide to carry on the fight in a 
higher court. 


Italy Swings to Postage Stamp Rates 


Italy has adopted postage stamp 
pricing for its electric power, and 
has dropped over-all rates slightly. 
Under the postage stamp system, 
all customers of a particular class 
are charged the same rate for power 
regardless of their distance from the 
generating plant. Thus, customers 
near the plant are, in effect, absorb- 
ing some of the cost of transmitting 
power to the more remote parts of 
the country. 

The over-all cut in rates is actu- 
ally very slight. In general, the new 
rates were arrived at by averaging 
the bills of all customers in each 
category—tresidential, industrial, and 
commercial—under the previous 
system. Each category was averaged 
by itself, without considering the 
prices in other categories. As a re- 
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sult customers farther from the gen- 
erating plants have gotten a rate 
cut, while those near the plants 
have received a slight increase. 

Most important result of the new 
rates has been the lowering of indus- 
trial rates in the southern part of the 
country. Government spokesmen 
say this is one of the reasons for the 
change—to help develop industry in 
the South. Other reasons are to sim- 
plify relations between consumers 
and utilities, and to give all con- 
sumers, regardless of location, an 
equal command of the nation’s 
power resources. 

Members of the country’s power 
industry feel that while the cut in 
the rates won’t mean great savings 
to anyone, it will have psychological 
and political effects. 
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OCD Spells Out Division of 
Responsibilities for NEAR 


Spokesman tells Wisconsin meeting of roles of government, 
utilities, PUC’s, and state civil defense. OCD will allow 
utilities to use NEAR for other non-interfering purposes 


Division of responsibility for the 
proposed NEAR system among the 
federal government, utilities, regula- 
tory commissions and state civil de- 
fense offices was spelled out by a 
Department of Defense official at an 
exploratory meeting in Madison, 
Wis., Nov. 20. 

A. P. Miller, acting director of 
warning and communications, Office 
of Civil Defense, told personnel 
from Wisconsin investor-owned and 
cooperative utilities, the Wisconsin 
PSC and the State Civil Defense 
Office, that the Department of De- 
fense will: (a) Embark on an exten- 
sive public education program to 
give full weight to the NEAR pro- 
gram; (b) Make analysis of utility 
systems to determine the number, 
size, and location of signal gen- 
erators as well as provide specifica- 
tions for the generators and asso- 
ciated devices; (c) Provide the entire 
connection of NEAR generators into 
the national attack warning system; 
and (d) Develop a list of manufac- 
turers who have submitted approved 
prototype home receivers. 

All utility systems will be asked 
to: (a) Purchase, install, and main- 
tain signal generators as needed to 
provide a satisfactory signal for a 
given area; and (b) Purchase, dis- 
tribute and maintain receivers for 
their respective home owners. 

Quality and control of receivers, 
as well as their procurement and dis- 
tribution, can best be handled by in- 
dividual utilities through _ their 
normal procurement procedures, 
Miller said. He emphasized that in a 
system such as NEAR, where reli- 
able instruments are essential for 
survival, the Defense Department 
wants to make certain that the 
public will receive instruments meet- 
ing the best quality standards ob- 
tainable. 

Miller pointed out, however, that 
the federal government would retain 
full responsibility for any liabilities 
in connection with the operation of 
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the NEAR system. The government 
has the authority under present law, 
to cover such liability due to false 
alerts, or malfunction of receivers 
or generators, and the Defense De- 
partment will have no objection to 
the use of NEAR system equipment 
for basic utility functions such as 
switching of street lights and ca- 
pacitor banks, or controlling of cus- 
tomer load, as long as these func- 
tions do not interfere in any way 
with the primary objective of pro- 
viding a warning signal. 

State regulatory bodies or other 
rate-approving groups will set 
charges appropriate for the capital 
investments and services necessary 
for a NEAR installation on utility 
lines. Charges may be in the form 
of a surcharge or an increase in 
basic rate structure. A Wisconsin 
PSC representative commented that 
the degree of public acceptance of 
the NEAR system will be the best 
clue as to how customers should be 
charged for the cost of NEAR facili- 
ties. A utility spokesman said it will 
be necessary to analyze a utility’s 
system and determine what NEAR 
facilities will be needed to arrive 
at some figures from which a method 
of charging for the cost of the 
facilities can be proposed. 

State civil defense organizations 
will: (a) Assist in disseminating in- 
formation on the NEAR system to 
the public; (b) Work with the regu- 
latory commission as appropriate to 
expedite the setting of necessary 
rate changes, and (c) Maintain liai- 
son with OCD headquarters and 
regions on the progress of the pro- 
gram, Miller said. 

This over-all division of respon- 
sibility, said Miller, is the best man- 
ner in which to implement an inte- 
grated nationwide warning system 
in the shortest time. The Defense 
Department wants to have the sys- 
tem operational within the next year. 

Though technological studies may 
develop other systems, Miller con- 
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tinued, the present NEAR system is 
the best developed to date. We are 
going ahead today with the NEAR 
system operating on utility lines as 
developed through six years of re- 
search and testing of many kinds 
of warning systems, he said. How- 
ever, the Defense Department can- 
not make the NEAR - system 
mandatory for either the utilities or 
the customers. It must be a volun- 
tary association between electrical 
utilities and the federal govern- 
ment. The meeting with Wiscon- 
sin utilities as well as those held with 
utilities in Georgia and California, 
Miller stated, is being held to hear 
comments on the over-all approach. 
Additionally, such meetings are in- 
tended to explore the best methods 
of proceeding under the concept. 

Referring to the statewide tests 
of the NEAR system in Michigan, 
he said that preliminary studies 
show that fewer signal generators 
will be needed than originally 
anticipated. Miller added that five 
or more major electrical manufac- 
turers are ready to build the signal 
generators. The unit built for the 
test in Charlotte, Mich. (EW, Oct. 
31, 1960, p 50) cost about $100,- 
000, including installation and ac- 
cessory gear. Cost of future genera- 
tors will depend on the quality 
procured, and cost of the home re- 
ceiver, based on the new and im- 
proved designs offered by a number 
of manufacturers should be under 
$10 for the quantities in which they 
will be built, he noted. 

A utility spokesman commented 
at the meeting that use of utility lines 
for NEAR was a necessary action 
and that problem areas could be re- 
solved. These include: (a) The al- 
location of the cost of signal 
generators among _ inter-connected 
utilities all of whose systems would 
receive a signal but would not neces- 
sarily have a signel generator in- 
stalled; (b) The distribution, testing, 
and servicing of receiver units; and 
(c) The procedures to determine that 
a Satisfactory signal is received 
throughout the system. 

Utility representatives left the 
meeting with the intention of study- 
ing the OCD proposal as it will 
affect individual utility systems. 
Through the Wisconsin Utility 
Assn, the investor-owned companies 
in the state will offer their reaction 
as a group at a meeting to be held 
sometime early next year. 
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Austria Battles Power Surplus 


Central planning company proposes 50% cut in new 
projects, but provincial companies balk at the idea 


Electric power planners in Aus- 
tria are confronted with a problem 
that many of the nations of the 
world would love to be tackling. The 
country has too much power. 

Assuming all currently approved 
projects are realized, 1970 will see a 
surplus of 4-billion kwhr—even if 
consumption continues to rise at the 
present annual growth rate of 7.2%. 

Austria’s 1960 generation was 
better than 16 million kwhr, or a per 
capita quota of 1,985 kwhr. This 
may not seem high next to the US 
per capita consumption of 4,713 
kwhr, but it’s still more than the 
average Austrian uses. The country 
is already a net exporter of power. 
In the second quarter of 1961, for 
example, 27% of the national out- 
put of 3.7 billion kwhr was sent out 
of the country. 

Two possibilities are open to the 
country. The first is to declare a 
moratorium on all new power 
projects. The second is to develop 
new export markets. 

Oesterrichische Elektrizitaetswirt- 
schafts A.G., the semi-governmental 
company charged with the develop- 
ment of the nation’s hydro power, 
has moved to implement the first of 
the two alternatives. The company 
has stated its willingness to cut its 
own power development program 
until 1970 by 50%, amounting to 
2 billion kwhr annually. But it wants 
all Austrian provincial power gen- 
eration companies to agree to an 
equal slash. It is also urging more 
stress on run-of-river plants and 
storage installations as opposed to 
oil or gas-fed thermal stations. 

The provincial governments, how- 
ever, are cool toward this proposal. 
Each provincial government derives 
some of its revenue from the sale of 
electric power. Each, therefore, 
wants a free hand in determining the 
growth of generation within its 
province and is unwilling to go along 
with the central planning body in 
any agreement which would impose 
limitations on future construction. 

The central company, which is 
competitive with the provincial com- 
panies in four of the nation’s seven 


provinces, feels it can’t impose re- 
strictions on itself unless the prov- 
inces follow suit. 

If the provincial governments 
have their way, and Austria’s pres- 
ent construction program continues, 
then the nation will have to find an 
outlet for 1970’s 4-billion kwhr 
surplus. This means increasing ex- 
ports. But here, Austria has its 
problems as well. 

Much of its exports go to eastern 
European countries, mainly Czech- 
oslovakia and Hungary, and these 
exports can be counted on for some 
time to come. But the country 
cannot discount the possible devel- 
opment of a Communist bloc grid 
connecting the Soviet Union, Hun- 
gary, Rumania, Poland, East Ger- 
many, and Czechoslovakia. Such a 
grid would give Austria’s eastern 
market an alternate source of 
supply, and would probably cut 
Austria’s sales abruptly. 

In her western European markets, 


the country faces other problems. 
Austria is a member of the near- 
defunct European Free Trade Assn. 
Yet her western markets are nations 
in the Common Market. It seems 
unlikely that the common market 
countries will let themselves become 
too dependent on an outsider for 
their power supply. So, while Aus- 
tria can count on exchanging power 
with western Europe, it can’t expect 
its net exports in that direction to 
rise indefinitely. 

Beside, several projects now 
building in Austria look toward 
satisfying the West German market. 
A project at Passau, where the Inn 
river divides the two countries, will 
generate 450 million kwhr each for 
West Germany and Austria. The 
second project by the Tyrolian 
Power Co will generate 570 million 
kwhr annually at Kaunertal. Ac- 
cording to the financing arrangement, 
two-thirds of this output will go to 
West Germany. 

Biggest project underway is the 
Aschach run-of-river development. 
Half of its 1,680 million kwhr are 
slated again for West Germany. 


ASCHACH-RUN-OF-RIVER PROJECT, scheduled for completion in October, 
1963, will create problems as well as power. Its 1,680 million kwhr annual 
output will add to Austria’s growing electric power surplus 
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TVA Power Sales, Income Rise 


Annual report reveals power sales have doubled in last 7 
years; fiscal 1961 sales exceed 60 billion kwhr 


Tennessee Valley Authority 
power sales have doubled over the 
past seven years, hitting a record 
high of $248.3 million in fiscal 
1961, which ended June 30. 

TVA’s annual report dealing with 
power operations only, estimates 
that power sales exceeded 60 bil- 
lion kwhr. 

Net income of the power pro- 
gram was $51.6 million, an increase 
of more than $500,000 for the year. 
Net power proceeds, funds upon 
which TVA’s new power revenue 
bonds have first claim, reached a 
record $103 million, up $3 million 
from fiscal 1960. 

Lower cost of turbine generators 
as a result of foreign competition 
and greater operating efficiencies 
“designed into” new units helped 
keep costs down, according to the 
report. 

Two bond issues totaling $100 
million were sold during fiscal 1961 
to help finance new generating ca- 
pacity and other facilities. 


News Scope 


DISPUTE SETTLED—A nation- 
wide strike was averted last week 
when the 120,000 manual workers 
in Britain’s nationalized electrical 
supply industry won a 2¢-an-hour 
wage increase, but the government 
suffered a major setback in its ef- 
forts to impose a check on wage 
increases generally. The fact that a 
major nationalized industry granted 
a wage increase so soon undercuts 
the government’s austerity plan, 
which was intended to raise pro- 
ductivity and correct the balance of 
payments problem. 


TERRIBLE TOMBSTONE — 
Tombstone, Ariz., renowned in 
Western history and legend, voted 
to sell its municipally owned electric 
and gas system to Arizona Public 
Service Co. Of Tombstone’s 451 
registered voters, 420 went to the 
polls to vote 261 to 159 in favor of 
selling the system. 


28 


At the end of the fiscal year, TVA 
had nearly 12 million kw in service. 
A 500-Mw unit, largest in the world, 
was placed in service at Widows 
Creek Steam Plant in February. 

Also at fiscal year’s end, con- 
struction was underway on 3.5 mil- 
lion kw of additional capacity for 
service by fall 1965. Included were 
two 650-Mw units at Paradise 
Steam Plant, an additional 500- 
Mw unit each at Colbert and Wid- 
ows Creek Steam Plants, and six 
hydro units totaling 259 Mw at 
Wilson and Wheeler dams. 

Also included were the new dual- 
purpose 72-Mw Melton Hill Dam 
and the new Bull Run Steam Plant, 
for which a 900-Mw unit is on or- 
der. 

Almost all the gains in power 
revenue came from increased sales 
to the 153 municipal and rural co- 
operative systems that distribute 
TVA power. The distributors paid 
$91 million for 21.2 billion kwhr. 
Residential customers in their serv- 


RATE REVISION — New York’s 
Public Service Commission has al- 
lowed Consolidated Edison Co to 
increase its large industrial custom- 
ers’ rates provided it reduces those 
of small customers. The result—an 
additional $10.5 million per year— 
was well below the $30 million in- 
crease Con Edison had requested. 


AERIAL CABLE — Pennsylvania 
Electric Co will use 34.5-kv spacer- 
type aerial cable in what it believes 
to be the first use of this type at 
voltages above 15 kv. The cable, 
consisting of three 336-4-MCM 
aluminum conductors and a %-in. 
copper-clad steel supporting wire, 
will replace a conventional double- 
Circuit open wire line. The con- 
ductors, insulated with a two-shot 
coating of clear polyethylene and a 
high molecular polyethylene jacket, 
are held 7 in. apart by plastic spac- 
ers at 30-ft intervals. 
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ice areas used an average of 9,135 
kwhr, more than double the national 
level. The average rate to resi- 
dential customers was 0.98 of a 
cent, about 40% of the national 
average. 

The recession limited to a frac- 
tional gain sales to the 31 large in- 
dustrial customers served directly 
by TVA. These revenues totaled 
$43.5 million on 10.1 billion kwhr. 

TVA power programs paid $6.5 
million in tax equivalents to state 
and local governments in the region, 
a 56% increase over the past five 
years. Also, local distributors paid 
$10.9 million in state and local 
taxes on their retail power opera- 
tions. 

The system paid $51.4 million 
into the US Treasury, $10 million 
as the year’s repayment on the orig- 
inal appropriation to build TVA 
and the remainder as a dividend on 
appropriations. 

Separate reports showed the net 
expenditures for non-power opera- 
tions totaled $15.4 million. Naviga- 
tion and flood control cost $8.5 
million mostly for operating multi- 
purpose dams. 


OLD UNIT, NEW JOB—Seattle 
City Light’s first diesel-fueled aux- 
iliary generating unit, installed in 
1912, has been sold to the World 
Missionary Fellowship, Inc, to pro- 
vide power for a radio station in 
Quito, Equador. 


COLORADO STUDY — Upper 
Colorado River Commission has 
ordered outside consultants to evalu- 
ate transmission proposals for Colo- 
rado Project power. Earlier the 
commission recommended approval 
of an investor-owned utility pro- 
posal for construction. 


JAPANESE FUEL NEEDS—Eight 
Japanese power companies have 
forecasted that their coal consump- 
tion will rise by 12% to 18.5 million 
tons and fuel oil consumption by 
25% to 7.57 kiloliters during fiscal 
1962 as compared with the current 
fiscal year. 
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J. A. SALIN, Ebasco Services, Inc, 
demonstrates use of small computer 


a 


DEMONSTRATION COMPUTER is inspected by (I to r) G. C. Rawls, Louisiana 
P&L; L. J. Cucullu, New Orleans PS; and L. M. Shadgett, Georgia Power Co 


Tells SEE Committees Industry Must 
Train Computer Operators 


Biloxi speaker urges extension of studies into every elec- 


trical field: Utilities warned 


Business and industry must pre- 
pare for a colossal job of training, 
J. A. Salin of Ebasco Services, Inc, 
told the Southeastern Electric Ex- 
change engineering and operating 
committees recently at Biloxi, Miss. 

Discussing the application of 
computers to utility engineering and 
operating problems, Salin declared 
that training cannot be made the 
job of colleges or of computer man- 
ufacturers. 

Distribution will probably be a 
most fruitful area of computer ap- 
plication because of the many te- 
dious calculations involved, he said, 
noting that, to date, the most ex- 
tensive use has been in the trans- 
mission field where numerous power 
flow, fault current, economic load- 
ing and transient stability programs 
have been developed. 

In the power production field, en- 
gineers are finding rapidly increas- 
ing applications, Salin said, citing 
hydraulic projects where computers 
were used for reservoir yield and 
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to guard appliance interest 


backwater calculations, dam design, 
and scheduling of generation. In the 
steam-plant field they are used for 
design and operation, controlling 
plant operation in some instances. 

Profits are the essence of the free- 
enterprise system, and the utility 
industry should defend that system, 
said G. C. Rawls, Louisiana Power 
& Light Co. Profits determine 
whether a company can do a good 
job in financing and in taking care 
of employees and customers. Inves- 
tors look for a company that can 
make money and whose rising prof- 
its bring declining capital costs. Em- 
ployees, as well as stockholders, 
should be told how much a com- 
pany is making. 


Automation Aids Operation 


Automation today brings the in- 
dustry higher quality as well as in- 
creased production with less effort 
and for the same money, said Rawls. 
Automation performs functions with 
greater than human skill, so the in- 
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dustry must be ready to accept the 
change. 

“If we are doing anything the 
same way as we did five years ago 
we are doing it wrong,” he declared. 

Unless electric utilities protect the 
appliance business they are in 
danger of losing it, said L. M. Shad- 
gett, Georgia Power Co. The com- 
pany, he said, is taking the 
responsibility for seeing that all cus- 
tomers get good appliance repair 
service. It is streamlining its appli- 
ance service organization and hopes 
to make appliance servicing self sus- 
taining in three years. 

Georgia Power has shifted from 
selling appliances for the manufac- 
turers to acting as a procurement 
agency for the customer, Shadgett 
continued. With this in mind, repair 
problems arising from design de- 
ficiencies are thrown back on the 
manufacturers. 

Communications tools available 
to electric utilities, said John G. 
McKinley, West Penn Power Co, 
include Telpak, a telephone package 
offered by the Bell Telephone sys- 
tem; WATS (Wide Area Telephone 
Service) for large-bulk requirements; 





Centrex for direct dialing without 
PBX; and QZ Billing, which al- 
locates charges to an individual 
phone or department. He observed 
that Western Union and Motorola 
have protested some new telephone 
package rates in competition with 
microwave. Noting that the Federal 
Communications Commission has 
told the telephone company how to 
dispose of its facilities, McKinley 
declared that this is “not the kind of 
regulation that is needed and not 
the kind that benefits the public.” 


Fast Breeder Nears Criticality 


Detroit’s Enrico Fermi fast neu- 
tron breeder nuclear plant will prob- 
ably reach criticality early in 1962, 
reported Robert W. Hartwell, Power 
Reactor Development Co, builders 
of the nuclear portion of the plant. 
Total cost, including research and 
development costs of $23 million 
and an AEC _ contribution of 
$4,450,000, will be $90,336,471. 
Steam from the nuclear plant will 
drive a 185-Mva hydrogen-cooled 
generator. 

A plant simulator is used to train 
operators, all of whom have passed 
AEC operator’s examinations. This 
training is in addition to that at 
other nuclear plants. 

Weirs in front of hydro plant in- 
takes offer the best solution to the 
problem of reduced water quality to 
points downstream, said J. B. 
Stephenson, Duke Power Co. Where 
weirs are not provided, vacuum 
breakers may inject oxygen into the 
water entering the plant intake, he 
. said. The problem of water quality 
involves desirable quantities of dis- 
solved oxygen, which is reduced by 
decomposition of vegetation and 
thermal stratification in the reser- 
voir, so that there is a concentration 
of lowest-quality water at the 
bottom. Weirs keep it from the 
plant intake, he said. 

A combination gas-turbine, steam- 
turbine cycle, along with de-rated, 
old equipment furnishing the steam 
turbine portion of the cycle, 
is planned by Potomac Edison Co 
for low-cost peaking capacity, said 
F. M. Heck Jr and M. A. Jensen. 
Cost of the peaking capacity is esti- 
mated at $103 per kw although the 
“break-even” value is $105 to $124. 
The gas turbine will be automated, 
but the steam-turbine generator will 
require an operator for startup and 
checks of mechanical condition. 
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A pilot fly-ash precipitator move- 
able from one plant to another, is 
the standard for checks on the per- 
formance of plant precipitators, re- 
ported J. A. McLennan, Southern 
Services, Inc. The pilot precipitator 
has been used for tests at plants of 
Southern Electric Generating Co 
and Virginia Electric & Power Co 
and will be moved soon to the 
Middle West. Tests are under the 
direction of C.O. Humbert, Koppers 
Co. 

The once-through boiler, with 
cyclone burners, at Charles P. Crane 
Station has proved capable of 
greater rates of load change and has 
an inherently wider temperature 
control range than any of the com- 
pany’s conventional installations, 
said J. U. Baley and C. B. Scharp, 
Baltimore Gas & Electric Co. 

Tests with a small condenser in- 
dicated that the rate of tube failure 
is determined by ammonia pocket- 
ing rather than the amount of am- 
monia in water, said John F. Vogt, 
New Orleans Public Service Inc. He 
added that design concepts must be 
reviewed to detect pocketing. 

Application of a Fiberglas coating 
covered with epoxy resin appears to 
offer the best solution to erosion of 
pump impellers, said A. D. Schmidt, 
Florida Power & Light Co. Such 
an application resulted in 2% years 
of service with no erosion. New 
impellers will be of stainless steel, 
said Schmidt. 


Standardizes Station Switching 


Louisiana Power & Light Co uses 
the breaker-and-a-half design for 


generating station buses and a 
single-breaker arrangement for other 
buses, said Harold Deloney. Com- 
paring costs of bus arrangements, 
Deloney said that the breaker-and-a- 
half scheme cost is about 75% of 
that of the double-bus, double- 
breaker scheme. The main, reserve 
and transfer bus scheme cost is 70 
to 75% of that of the double-bus, 
double-breaker scheme. The ring- 
bus, one of the least expensive, is 
not usually found where more than 
six circuits are connected. More 
complicated schemes, involving 
three buses, are passing out of ex- 
istence, he said. 

A method for overcoming prob- 
lems of spar arm attachments to 
poles, was described by Frank A. 
Jenkins, Duke Power Co. New 
fittings prevent crushing of the 
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wood, through bolts are put in 
double shear, loads are transferred 
from spar to pole with the wood in 
shear, and adjustments can be made 
from year to year. The design, he 
said, uses metal gains, shaped to fit 
poles and spars and with “teeth” 
to help transfer loads, but features 
a second support. From the end of 
the through bolt at the spar to a 
point on the pole above, a turnbuckle 
attachment provides support that 
keeps the through bolt in shear and 
permits adjustment as wood shrinks. 

To defer new construction and get 
maximum use of lines, New Orleans 
Public Service Inc is making studies 
aimed at raising the short-time 
emergency ratings of transmission 
lines above those in published tables, 
said W. V. de Gruy. Factors such as 
actual wind velocities, the effect of 
sun on conductors, the loss of tensile 
strength and increased sags from 
operation at higher temperatures 
and the effect on line hardware, con- 
nectors, and clamps are being con- 
sidered. Cost of the program will, 
said de Gruy, will be far less than 
the cost of lines deferred. 

J. R. Pope, Westinghouse, re- 
ported that a trial installation of 
capacitors to provide surge protec- 
tion for transformers limited im- 
posed voltages. But back-up pro- 
tection, with arresters, he said, is 
required. Capacitors in a substation 
reduce the operations of arresters 
and therefore the duty on them. 

Vibration tests on 23-kv lines are 
planned by Southern Electric Gen- 
erating Co to determine whether 
dampers should be installed, re- 
ported C. A. Smalling Jr, Southern 
Services Inc. Tests will run over a 
ten-month period. Radio-link tele- 
metry, a  detecting-discriminating 
system, and a pen-writing oscil- 
lograph will accumulate data which 
will be put on IBM cards. Results 
will be plotted for study and com- 
parison with previously indexes. 


Space Heating Aids Load Factor 


Space heating promotion can ex- 
pand the use of electricity in the 
Southeast, where it can also improve 
the balance between winter and 
summer system peaks, Everett D. 
Stevens, Carolina Power & Light 
Co, told the SEE Distribution 
Committee. 

Data from two military bases, 
one having 1,500 heat pumps in 
duplex and detached, total-electric 
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dwellings and the other 252 units 
with air conditioning but less mis- 
cellaneous load, show that heating 
and cooling alters the characteristic 
residential demand curve only on 
extreme days, Stevens said. He 
added that the normal pattern is set 
by the usual kitchen and utility ap- 
pliances, even though 70% of the 
heating load of a large group of 
homes appears in the distribution 
demand. This contrasts with 100% 
of the cooling load under design 
ambient conditions, he said. 


Urges Outdoor Lighting Drive 


J. Stanford Smith, General Elec- 
tric Co, urged aggressive promotion 
of street, highway, and outdoor 
lighting contracted to individual 
customers or installed and owned by 
customers. Modern street lighting, 
he averred, can save 10,000 lives 
per year and prevent 250,000 in- 
juries and $2 million in property 
damage, as well as restraining crime. 
High-intensity street lighting aids 
local merchants, spurs moderniza- 
tion, and stimulates area develop- 
ment, he added. Furthermore, such 
lighting can be profitable to utilities. 

Smith cited reductions of 20% 
in the price of luminaires, improve- 
ments in photo controls to make 
multiple lighting cheaper, and regu- 
lator ballasts permitting highways to 
be lighted at 480 v from one supply 
transformer per mile. 

Outdoor lighting, gives the utility 
“far more load in proportion to 
capacity required” than domestic 
appliances, is completely predict- 
able, and off peak for most utilities, 
he said, adding that it also fills the 
night “valley” with a 46%-load- 
factor load having 100% utilization 
and power factor over 90%. 

M. L. Cathey, Georgia Power Co, 
said that “area lighting is good busi- 
ness, and is easy to sell because it 
helps the customer sell his product 
and provides him and his customers 
with protection.” 


Seeks Heavier Transformer Loads 


Management pressure for greater 
kwhr sales per kva of installed dis- 
tribution transformer capacity calls 
for a new look at loading practices, 
said D. R. Tomlin, South Carolina 
Electric & Gas Co. But heavy 
loading is economic only to the 
point where the cost of losses be- 
comes excessive. Copper losses 
should be reduced for loading to 


190%. But unless this is done 
without boosting core losses, there 
will be no economic gain, he said. 

Load survey tapes from trans- 
formers serving residential areas 
showed daily load factors from 47 
to 55% and yearly load factors of 
29 to 37%, he said. Corresponding 
annual loss factors were 10.8 to 
16.5%, considerably below what 
had been expected from the em- 
pirical formula: 

Loss factor = 0.7 (Load Factor)? 
+ 0.3 (Load Factor). 
[Results seem to confirm formula 
recently proposed by another utility: 
Loss Factor = 0.9 (Load Factor)? 
+ 0.1 (Load Factor)—Editor | 

Mechanized work from aerial de- 
vices is the best hope of holding 
tree trimming expenditures to a 
reasonable level, said Carl H. As- 
plundh, Asplundh Tree Expert Co. 
With it, the crews’ production is in- 
creased, accidents fewer, cost of 
tools less, and the trimming better. 
Despite the added investment for 
aerial devices for all crews, the over- 
all cost comes out 10 to 35% be- 
low that of trimming from ropes, 
he said. 


Initial Pole Treatment Sets Life 


Supplementary ground-line treat- 
ments may prolong the life of some 
poles, but generally the condition 
of a pole when it first leaves the 
treating plant determines how it will 
perform in line use, said A. H. 
Hearn, American Telephone & Tele- 
graph Co. Inspection of 3,418 
southern pine poles creosote-treated 
by the empty-cell process showed 
9.8% with external decay at or 
below the ground line at an average 
age of 17 years. Poles preserved 
with 5% penta-petroleum solution 
(accepted since 1951 as equal to 
creosote), on the other hand, have 
not failed in service, he said. Con- 
tinuing loss of penta, however, is 
spurring AT&T to try mixtures of 
penta and creosote, he added. 

Periodic inspection of standing 
poles is essential, Hearn continued, 
describing this as a specialized job 
requiring training. Supplementary 
treatment can be recommended for 
poles showing only minor decay at 
or below the ground line, Hearn 
said, but its chief application should 
be to poles salvaged for reuse, 
moved to a new location, or filled 
above the original ground line. 

F. M. Sherry, Virginia Electric & 
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Power Co, said his company has 
inspected the ground line of 136,- 
605 poles and treated 123,509, re- 
jecting 13,096 as unfit for further 
use. The program calls for re- 
inspection after eight years. 

Savings of $100 per pole have 
been realized by Duke Power Co 
from the use of an extension se- 
cured to the existing pole where an 
additional 5 ft of height becomes 
necessary, reported P. D. Huff. The 
top of the standing pole is squared 
off, and a 5-ft section of matching 
circumference, cut from another 
pole, is secured to the top with 
40 x 7.5 x 0.25-in. curved steel 
splice plates. Tests in accordance 
with standard ASA loading show no 
evidence of weakness. 

Distribution for investor-owned 
utilities today represents a $20-bil- 
lion investment but they must spend 
$40 billion in the next 20 years to 
serve their growing loads, said R. F. 
Lawrence, Westinghouse Electric 
Corp. 

“Let’s start new, define the prob- 
lems, divorce our thinking from past 
practices,” he suggested. “Every 
office building, store, apartment, 
school, and public building prob- 
ably will be total electric. Add the 
tremendous acceptance of the total- 
electric home, and you get some idea 
of the urgent necessity we face. We 
must upgrade our present systems 
and turn our attention to research, 
which takes advantage of modern 
analytical techniques to evolve basic 
new methods.” 

(Continued on page 88) 





Philadelphia Electric Dedicates 


Two 325-Mw units operate at 5,000 psi—1,200F and 3,500 
psi—1,050F respectively. No. 1 has design thermal efficiency 


of 42.0%; No. 2 of 40.7% 


Eddystone, designed to be a very 
high-efficiency generating station, 
is now operating at the highest pres- 
sure and temperature used today. It 
was dedicated by Philadelphia Elec- 
tric Co on November 9 before sev- 
eral hundred distinguished guests. 

Efficiency of Eddystone’s two 
supercritical units is high. Unit 1 
has a design thermal efficiency of 
about 42.0% and unit No. 2 about 
40.7%. Design head rates, cor- 
rected for heat supplied by an 
auxiliary boiler system, are 8,133 


Btu per net kwhr for unit | and 
8,382 Btu per net kwhr for unit 2. 

The plant represents an invest- 
ment of $162 million. This includes 
a substantial amount of transmis- 
sion facilities both on and off the 
plant site. About 100 miles of new 
transmission lines and considerable 
work at substations elsewhere on 
the system were required to tie 
Eddystone’s output into the Phil- 
adelphia Electric system. 

The plant supplies energy into the 
Philadelphia Electric system at 132 


Vital Statistics —Eddystone Generating Station 


Capability: 726 Mw, two units 


325 Mw, 3,600-1,800 rpm, cross-compound, five-cylinder; 
5,000 psig, 1,200F, two reheats to 1,050F, 3% in. Hg abs. 


Turbine 1: 


325 Mw, 3,600-3,600 rpm, cross-compound, six-cylinder; 
3,500 psig, 1,050F, two reheats to 1,050F 3% in. Hg abs. 


Turbine 2: 


Monotube, two-furnace type, pulverized coal-fired, 2 mil- 
lion Ib per hr at 5,300 psig, 1,210F initial temperature; 
first reheat 1.5 million lb per hr at 1,053 psig, 1,050F; 
second reheat 1.5 million lb per hr at 242 psig, 1,050F 


Steam Generator 1: 


Steam Generator 2: | Monotube, two-furnace type, pulverized coal-fired, 2.2 mil- 
lion Ib per hr at 3,725 psig, 1,060F initial temperature; first 
reheat 1.7 million Ib per hr at 974 psig, 1,050F; second 
reheat 1.7 million lb per hr at 305 psig, 1,050F 

Elect Generator 1: 184 Mva, 85% pf, 45 psi hydrogen, 20 kv, 2 pole for high 
pressure unit; 231 Mva, 85% pf, 45 psi hydrogen, 20 kv, 
4 pole for low pressure unit 

Elect Generator 2: 208 Mva, 85% pf, 45 psi hydrogen, 20 kv, 2 pole for high 
pressure unit; 208 Mva, 85% pf, 45 psi hydrogén, 20 kv, 
2 pole for low pressure unit 

Water Treatment: Primary—three two-bed demineralizers followed by three 
mixed-bed demineralizers—capacity 600 gpm 
Secondary—three mixed-bed demineralizers—capacity 500 
gpm each 

Transformers Unit 1: Two 200-Mva, 19.8-145 kv, forced-oil, forced-air cooled, 
no taps 

Transformers Unit 2: Two 200-Mva, 19.8-145 kv, forced-oil, forced-air cooled. 
no taps 


Site Size: 100 acres, good for 3 million kw 


Transmission: 5 132-kv lines into transmission system 
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kv. Philadelphia Electric, in turn, 
is tied into the Pennsylvania-New 
Jersey-Maryland _ Interconnection 
which covers 50,000 sq miles in five 
states and the District of Columbia. 
Capacity of this pool is about 16 
million kw; peak load was 12,890,- 
000 kw on September 5, 1961. 


Consumes 5,000 Tons a Day 


Coal consumption at full opera- 
tion will be 5,000 tons a day. All 
coal comes into the station by rail 
where a rotary car dumper can un- 
load the fuel at an average rate of 
1,200 tons per hr. The coal storage 
pile contains a minimum of 300,- 
000 tons at all times. 

Eddystone is the largest of Phil- 
adelphia Electric’s nine generating 
stations. Total capacity of the nine 
stations will soon be 3.8 million kw. 

Plans for the project was started 
in 1954 when Combustion Engi- 
neering, Westinghouse Electric, and 
Philadelphia Electric agreed to co- 
operate in building a supercritical 
unit (Eddystone No. 1) of extremely 
high pressures and temperatures and 
large capacity. Graver Water Con- 
ditioning Co, Ingersoll-Rand Co, 
M. W. Kellogg Co, and Leeds & 
Northrup Co soon joined the team 
to co-operate in the vast research 
and development program. A tre- 
mendous amount of research and 
testing was required in pioneering 
the No. 1 unit. Unit No. 2, also a 
supercritical unit, uses a General 
Electric turbine-generator. 


Exceeds Expectations 


Originally rated at 650 Mw, 
Eddystone today “exceeds all ex- 
pectations with its present effective 
capacity of 726 Mw,” said R. G. 
Rincliffe, president of Philadelphia 
Electric Co. “Putting the super- 
critical pressure system to work 
brought many problems. One was 
in the field of metallurgy, partic- 
ularly where high temperatures are 
concerned. At temperatures of 
1,200F, we employed super-alloys 
which have recently been made 
available. To do this, new tech- 
niques of forging, machining, and 
welding had to be developed,” con- 
tinued Rincliffe. 

“Super-pressure operation also 
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Eddystone 


posed a water problem. The solu- 
tion was to purify the water initially 
to a point where it would be prac- 
tically free of impurities and keep 
it that way through the use of de- 
mineralization. This system at 
Eddystone is the result of two years 
of study, research, and pilot plant 
work,” Rincliffe said. “The knowl- 
edge gained from the research and 
early operation of this project is not 
just for Eddystone but is providing 
knowledge for the nation.” 

Need for anticipating rather than 
waiting for electric demand was em- 
phasized by David L. Lawrence, 
Governor of Pennsylvania. “As one 
of the leaders in a vast and impor- 
tant industry, Philadelphia Electric 
long ago recognized the need for 
anticipating demand rather than 
merely attempting to hold the line 
with existing facilities. Without 
such foresight, the company would 
not have begun work on this new 
generating station six years ago,” 
said Lawrence. 

“But the fact remains that Mr 













EDDYSTONE NO. 1 PHOTO shows complexity of 5,000 psig, 
1,200F unit. In the foreground are the 5,000 psig turbine 
with the high and very high pressure turbines and the 
3,600 rpm generator. In the center are the 7th, 8th, and 9th 
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EDDYSTONE STATION bronze plaque 


Lawrence (left) of the Commonwealth 


president of Philadelphia Electric Co at 


Rincliffe and his associates did 
recognize the growing need for serv- 
ice in this area—and the company 
and its investors had the courage to 
plan for filling that need. They are 
to be commended,” continued Law- 
rence. 

Also participating in the dedica- 
tion ceremonies were H. N. Ramsey, 





being studied by Governor David L. 
of Pennsylvania and R. G. Rincliffe, 
plant dedication 


executive vice-president of Philadel- 
phia Electric; Paul Sides, mayor of 
Eddystone Borough; Fredric R. 
Mann, director of commerce, City 
of Philadelphia; John Facenda, 
radio and television newscaster and 
commentator; and the Rev Dr D. 
Evor Roberts, pastor of Swarth- 
more Presbyterian Church. 


stage heaters for cycle A and cycle B. And in the back- 
ground are the double-flow intermediate and double-flow 
low-pressure turbines and the 1,800 rpm generator. Unit's 
total capacity is 325 Mw 
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Seaborg 
Sees More 
Partnership 


aa oe @ DR GLENN SEABORG, with ANS Presi- 


The Atomic Energy Commission 
will continue present incentives for 
building nuclear plants, Dr Glenn 
Seaborg said recently, but stated, 
“Bold new incentive programs en- 
couraging the construction of power 
reactors do not appear to be the 
order of the day.” 

Speaking before the annual joint 
meeting of the Atomic Industrial 
Forum and American Nuclear So- 
ciety in Chicago, the Commission 
chairman and Nobel prize winner 
said, “We now recognize that, at 
least in one important respect, the 
application of nuclear power to elec- 
trical generation presents more diffi- 
cult problems than the application 
of nuclear power to weapons. When 
we consider civilian electric power, 
economic considerations are over- 
riding.” 

Seaborg said that “there are per- 
suasive reasons which might indicate 
the desirability of early legislative 
action” to permit private ownership 
of nuclear fuel with an “undoubt- 
edly lengthy—and I want to empha- 
size this—lengthy transition period.” 

He added that he has heard of 
utility companies’ backing off from 
nuclear power lest the AEC soon re- 
quire them to buy their own fuel 
with a resulting financial burden. 
The Commission, he said, has no 
intention of doing this. 

Speaking optimistically of nuclear 
power’s future, Seaborg noted a 
need for “a national fuel utilization 
and conservation policy,” under 
which gas and oil might be reserved 
for such consumers as the chemical 
industry and transportation, and nu- 
clear fuel and coal for the produc- 
tion of electricity. 

Murray Joslin, Commonwealth 
Edison Co, in recounting experience 
at Dresden, estimated that first-core 
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energy costs, including R&D, were 
at about 1¢ per kwhr with 4.5 mills 
of that for fuel cost, based on 
August operation. 

“From June to September this 
year,” he said, “the plant was base- 
loaded around 190 Mw maximum 
on weekdays and reduced to 150 
Mw in the early morning hours and 
on weekends to suit system load re- 
quirements. Dresden supplied 4 to 
10% of our total system demand. 
The plant capacity factor during this 
run was 80%. Plant availability was 
96%. Reactor availability was 
100%. The plant heat rate was 
measured to be 11,600 Btu per 
kwhr, 242% better than design. 
Net electrical output is 184,000 kw, 
4,000 kw higher than design.” 

Joslin discussed Dresden’s prob- 
lems, most of which were metal- 
lurgical. In October, in the first of 
periodic inspections required by the 
AEC, “the results were entirely sat- 
isfactory.” Most parts inspected 
were reported in excellent condition. 

Meeting delegates were cheered 
by this optimistic note struck by 
Roger Coe, Yankee Atomic Elec- 
tric Co: “The cost of Yankee power 
comes closer to being competitive 
at this early stage than we had dared 
to hope. We have high hopes that 
as we move along to later fuel load- 
ings, we shall attain fuel costs that 
are really attractive.” 

Shifting to another aspect of 
Yankee, Coe stated, “We are not 
in favor of the turn-key idea.” He 
attributed savings in Yankee’s con- 
struction costs “in some degree to 
the way Yankee was organized, the 
contractual arrangements that were 
made and the way the project was 
managed.” 

Regarding operating experience, 
Coe pointed out that “over a year 
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dent W. Bennett Lewis (rt) of Canada, 
sanswers questions at press conference 


starting last November 10, the re- 
actor has been at temperature and 
pressure, ready to produce steam 
90% of the time. The scheduling 
and dispatching problems that we 
might have expected have been con- 
spicuous by their absence.” 

“Don’t be surprised,” Coe said, 
“if announcements are made in the 
next year or so of plans to build one 
or more large nuclear stations in 
New England for completion in the 
mid-1960’s.” 

Yankee assistant plant superin- 
tendent Wendell Johnson revealed 
that the plant’s operating license has 
been amended to permit plant per- 
sonnel to enter the containment 
vessel during operation. Yankee’s 
owners feel it is capable of 170 Mw 
or more, he said. 

The AEC is revising the site 
criteria issued last February for 
comment, said Dr Clifford Beck, the 
Commission’s Deputy Director of 
Regulation. The main changes will 
be in the appendix, which contained 
a site-evaluation calculation and to 
which commentators had widely ex- 
pressed opposition. The form will 
remain about the same as_ the 
original’s. 

Beck emphasized that the criteria 
had never been intended as fixed 
rules, but that the AEC would apply 
them flexibly, with consideration of 
both site and design factors. The 
compromise in applying these two 
factors “not only depends on a sub- 
stantial element of subjective judg- 
ment in the technical estimation of 
the degree of risk involved, but also 
on such matters as national needs 
and national physical endowments. 
We do not have an overriding na- 
tional urgency to build power reac- 
tors and we have an abundance of 
open spaces to choose from.” 
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Electrical 
World 
Report 


Bruno Zambotti, 
Middle Eastern Editor 


@ Automatic data logging, scanning, 
alarming, and performance calcu- 
lating are standard features in new 
power plants today. Furthermore, 
acceptance of these features is 
spreading to older power plants as 
well. The sharp rise in power plant 
automation began five years ago and 
today continues at a growing pace. 

Most utilities which plan these 
automatic features in new plants 
also intend to take over some control 
functions gradually and automati- 
cally. The eventual goal is complete 
computer control. 

From standstill to accepted prac- 
tice for a thing this complex is a 
giant step in technology that utilities 
can be proud of. Such a technologi- 
cal step surpasses those being made 
in the so-called glamor industries. 

Automation of substations has a 
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longer history as it began several 
decades ago with the introduction 
of supervisory control systems. But 
there it stopped, to renew its growth 
only last year when five utilities in- 
stalled automatic data logging in 
conjunction with supervisory con- 
trol. This step points to the ultimate 
completely automatic power system 
envisioned by forward-looking engi- 
neers. A decade from now, some 
such completely automatic system 
may be a reality. 

Utility engineers realize that the 
automation of power plants and 
substations is not an end in itself. It 
must be justified economically. 
Characteristically, they are working 
hard to cut the costs and find the 
benefits of such new systems. They 
realize that system automation per- 
mits more of the utility functions— 
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engineering, accounting, system 
planning—to become more auto- 
mated too. 

Substation and power plant en- 
gineers must exchange their knowl- 
edge in automation. They have and 
are learning the lessons of big tech- 
nological steps through experience 
in their respective fields. Progress 
will be easier and faster if there is 
close coordination between these 
engineers. When utilities have such 
coordination, or have a systems con- 
trol engineering group, they will be 
better able to handle the job of auto- 
mating the system. 

In the interests of this exchange, 
Electrical World dedicates this spe- 
cial report on data logging, scan- 
ning, alarming, and performance 
calculating in power plants and sub- 
stations. 
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PLANT DATA 


Plant Data Handling Takes 


® Most new units will have automatic data logging, scanning, 
alarming and performance calculating as a standard feature 


® This trend may spread to older units too; usually one 
computer will handle a number of units in the same plant 


© Larger-than-necessary computers are being installed by 
many utilities so that control functions can be picked up 


gradually 


© Performance calculating is now being extended to cover 
components of the plant as well as the over-all plant effi- 


ciency itself 


@ A revolution in power plant data 
handling has taken place in the past 
five years. This revolution has made 
automatic logging, scanning, alarm- 
ing, and performance calculating 
standard features in new power 
plants. Moreover, existing plants 
will use these features to an increas- 
ing degree. 

At the same utilities 


time, are 


DAIA HANDiING EQUIPMENT at Boston Edison’s Mystic 
Station does logging, scanning, alarming, and perform- 
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not satisfied with just logging, 
scanning, alarming and performance 
calculating. Installations of com- 
plete computer control are being in- 
stalled. Besides many units that will 
have performance calculating pro- 
vide for gradual take-over of some 
control functions by computer. 

Several reasons are behind this 
revolution: 
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1. Complexity requires that the 
operator devote more time to oper- 
ating the plant and less time to 
routine data collection and surveil- 
lance. It is beyond the capability of 
man’s nervous system to keep on his 
toes day-after-day, hour-after-hour, 
and furthermore know instantly the 
significance of each change in indi- 
cations. Hundreds are used only 
when compared to other indications: 
this the computer can do easily. 

2. Efficiency calculations on a 
repetitive and automatic basis are 
expected to do much to increase 
plant efficiency and reduce fuel 
costs. Also, data handling equip- 
ment can help reduce work forces 
For instance, when Gulf States Util- 
ities installed such equipment at 
Riverside in 1957, they were able 
to reassign 32% of the work force. 

3. Scanning and alarming of as 
many as 1,200 points in a power 
plant helps reduce unit outages and 
may reduce the likelihood of plant 
catastrophies. 


ANNUNCIATOR & INSTRUMENT PANEL 


ance computing automatically. Covering six existing units 
for $900,000, net annual savings will be $214,000 
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a Giant Step 


4. Installations of automatic log- 
ging, scanning, alarming, and per- 
formance calculating are made with 
the intent of gradually picking up 
control functions, going further 
towards the automatic power sys- 
tem of the future. 

Three major steps leading to 
automatic power plants have been 
taken by power plant designers in 
the last few years. 


Collected Automatically 


The first is the use of an auto- 
matic system to collect data more 
quickly and accurately than any 
operator. Moreover, selected varia- 
bles are logged, averaged and/or 
integrated for a summary report 
every 24 hours. 

Normal automatic logging fre- 
quency is once an hour. But in ad- 
dition to periodic logging, the op- 
erator by pressing a request button 
can demand readings at any time. 
Pre-printed log sheets are of course 
provided. 

Normally, logging does not inter- 
fere with the scanning function— 
the second step in automation taken 
in the past few years. When an 
off-normal measurement is detected, 
the periodic log is stopped to initiate 
and/or complete the alarm func- 
tions after which the periodic log is 
automatically resumed. 


Scanned, Alarmed Automatically 


In the past, the operator has pe- 
riodically glanced at indicating in- 
struments and compared readings 
with a mental image that told him 
whether or not the particular read- 
ing was in its expected range. If too 
high or too low, he acted immedi- 
ately. In new plants, these functions 
will be automatic. 

In the past few years, automatic 
data logging has expanded to in- 
clude scanning and alarming. The 
equipment not only logs hundreds 
of variables but also scans and 
alarms these for off-normal values. 
Each point is monitored for alarm 
purposes against variable pre-set 
high and/or low limits. 

If off-normal, one system prints 
out the point identification, its value, 
and the clock time on an alarm 
printer in red. It also indicates 
equipment in trouble on a conven- 
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NEW YORK STATE ELECTRIC & GAS CORP. 
MILLIKEN STATION 


MONITORING SYSTEM LOG SHEET 








| CALIBRATION 





























SAMPLE LOG SHEET shows quantities that can be logged automatically. This 
is one of early Bailey systems that does logging, scanning, and alarming 


tional annunciator indicating light 
and common audible alarm. 

Scanning rates vary from five per 
sec on the older systems to differ- 
ent rates, ranging from 5 to 45 per 
sec on the newer systems. When a 
measurement has returned to nor- 
mal, the system automatically prints 
out, in black, the time, point identi- 
fication, and point value in normal 
fashion. 

Scanning and alarming off-normal 
values provides a degree of pro- 
tection on the machine. Many items, 
not previously watched by the op- 
erator, now can be scanned con- 
tinuously, automatically, and posi- 
tively. Some of these can be useful 
because they alert the operator to 
trouble spots in the plant. Thus 
scanning and alarming can help to 
prevent unit outages and the likeli- 
hood of catastrophic accidents. 


Gives Machine Performance 


Calculating plant performance 
has been the third step in the revolu- 
tion in handling power plant data. 
Initially, only unit performance was 
calculated. Usually this was done 
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by analog devices. Today, this has 
spread to determining the perform- 
ance of a number of major compo- 
nents in the plant as well,usually by 
digital computers. 

The performance computer pro- 
vides the operator with up-to-date 
information so that he can take cor- 
rective actions, schedule mainte- 
nance, and adjust controls to im- 
prove unit performance. In most 
systems being planned today, the 
function of the computer will be 
expanded gradually into the control 
area. 

Prior to the advent of automatic 
data collection, processing, and 
computing equipment, a crew of five 
to 25 men was required to gather 
test data for calculating boiler ef- 
ficiency and turbine cycle heat rate. 
Heat rate determinations were there- 
fore expensive and limited to periods 
of steady operation. 

Automatic data collecting equip- 
ment is expected to improve ac- 
curacy. And it takes less time and 
expense to make heat rate determi- 
nations. Thus it may be calculated 

(Continued on page 40) 





PLANT DATA 


No. of | Memory | Control Func { 


Arizona Public Service 
Arizona Public Service 
Boston Edison 

British Columbia Elect 
Carolina P&L 
Carolina P&L 

City of Memphis 

City of Memphis 
Cleveland Elec lil 
Consumers Power 
Duquesne Light 
Electricité de France 
Electricité de France 
Georgia Power 

Gulf States Utilities 
Gulf States Utilities 
Gulf § States Utilities 
Gulf States Utilities 


Kansas G8e 


Louisiana P&L 
Louisiana P&L 

New Ye York State E&G 
New England Power 
New Brunswick Power 
Pub Ser E&G, N. J. 
Pub Ser E&G, N. I. 
Pub Ser E&G, N, J. 
Pub Ser E&G, N. J. 
Pub Ser of Oklahoma 
Pub Ser of Oklahoma 


PUD No 1—Chelan Co 


PUD UD No. 1 Chelan Co 
PR. AR. Water Res Auth 


Plant Name 


Cholla 

Four Corners p 
Mystic ; 
Georgia 

H. B. Robinson . 
Goldsboro 

T. H. Allen 

T. H. Allen 
Lake Shore 

J. H. Campbell 
Shippingport 


McDonough 
Sabine _ 
Willow Glen - 
Roy S. Nelson 4 


Riverside 


Gordon Evans _ 
Sterlington 
Little Gypsy _ 
Milliken 


Bra yton Point 


Courtenay ‘Bay 


Hudson 


Sewaren 


Bergen 


Mercer 


Northeast | 


Tulsa 
Rocky Reach 
Rock island 


“Palo Seco 


a McMeekin j 


Southern Calif Edison 
Southern Calif Edison 
Southern Calif Ec Edison 
Southern C Calif Edison 


Southern Calif Edison 


Southern Calif Edison 


Southwestern Pub Ser 


Tenn Valley Auth | 


Tenn Valley Auth 


Tenn Valley Auth 


Tenn Valley Auth 


Tenn Valley Auth 


Texas Electric Service 
Utah P&L 


Huntington 


Etiwanda 


Nichols 


| Handley 


| Kemmerer 


H untington 


Alamitos 
Alamitos 


Etiwanda 


Widows Creek 


Widows Creek 


Paradise 


Paradise 


Power Plant Logging and 


Location 


Holbrook, Ariz. 

| Indian Res., Ariz. 

| Boston, Mass. 
'B. C., Canada 
Hartsville, S. C. 
Goldsboro, N. C. 


Memphis, Tenn. 


| Memphis, Tenn. 


Cleveland, Ohio 
W. Olive, Mich. 
Shippingport, Pa. 
St. Quen, France 
St. Ouen, France 
Atlanta, Ga. 


Orange County, Tex. 


St. Gabriel, La. 
Westlake, La. ae 
Lake Charles, lo. 
_Witchita, Ken, 
_Sterlington, La. 
_laPlace, La. 
| Ludiowville, a 
Somerset, Mass. 
E St. Johns, N. 8. 
| Jersey. City, N. 4. 
| Sewaren, N. J. 
| Bergen City, N, J. 
Trenton, N. 3 
Oolagah, ¢ Okla. 
| Tulsa, Okla. 
“Chelan Co, Wash. 
"Chelan Co, Wash. 
Catano, Puerto Rico 
| Columbia, S.C. 


Canadys, S. C. 


} _Huntington Beach, Calif. 


_Huntington Beach, Calif. 


pk A. . County, Calif. 
ic A. County, Calif, 


| Amarillo, Tex. 


| Bridgeport, Ala. 


| _Bridgeport, Ala. 
Drakesboro, Ky. 


| ‘Drakesboro, Ky. 


Units and 
Capacities 


(Mw) 


-115 
2-175 


3-50 & 3- 125 


4-75 

1-185 
1-240 
2-250 
1-250 
1-250 
1-265 
1-60 

1-250 
1-250 
2-250 
2-200 
2-162 
1-162 
2-42 

2-160 


1-230 
2-150 


2-250 


1-50 


~ 1-400 
1-342 


2-290 


2-300 


1-170 
1 -33, 2-170, 1-110, Panellit — 


7-100 


6-22 & 4- 20, 


2-82 
$128 


2-125 


1- 210 


1-310 
2 12 


“1-210 
1 310 
* 310 


a -310 


Computer 


Data Logger 


GE-412 
iSi-609 


Da ystrom 


Daystrom 


Size and 
Type 


or | 


| 8C & 16D 


4C 


4C 
8C & 87D 


Bailey 


Bailey 


Pack.-Bell-250 


4DL & 16D 


Bailey 


Daystrom 
TRW-300 
TRW-300 
GE-412 
Pack.-Bell-250 
Daystrom 
IS1-609 
RCA-110° 
Daystrom 
Daystrom 


Daystrom 


4c 
16D 
16D 

8C & 26D 

ADL & 28D 
ie 
4c 

4C & 16D 
4c 
2c 


Bailey 


RCA-110 


2C & 8D 


Fischer& Porter — 


West. Prodac 
West. Prodac | 
L&N-3000 
L&N- 3000 

‘| GE312 


Bailey 
Bailey 
GE-312 
Minn. Honey. 
GE-312 
GE312 _ 
GE-312 
GE-312 
GE3I2 
GE-412 
GE4I2 


‘AC & 48D 

4C & 48D 

woe 
16D 
16D 


8D 


“16D 

40D 
40D 
56D _ 

56D 


8C & 56D 


Bailey 


TRW- 330° 
TRW- 330 








Colbert 


7 Tuscumbia, Ala. 


TRW- 300, 





Fort Worth, Tex. 


| Kemmerer, Wyo. 





West Texas Utilities 


West Penn Power : 


Notes: Memory size and type — number is 1000's of words; C = core, D = drum, and DL = 


| Oak Creek 


| Bronte, Tex. 


West. 


Pack. -Bell- 250 | 








" Mitchell 


1 Courtney, Po. 


1-250 


Bailey 


| RCA-100 


delay lines 


8C & 100D 


| 8C & 56D 


| Bailey-ES — 
Bailey-P 


System 


Mfg & | 
Type | 
amc 
| 


| Bailey-P 
Yes 


Yes Yes 


| Hagan-ES Yes 
Bailey- -P 
| Evershed-E 


Hagan-ES 


; Yes 
Yes 
Yes 
Yes 


Yes 
: Yes 
Daystrom-ES Yes 
Bailey-P 

Yes 
. Yes 

Yes 

No 


Bailey- P Yes 
Bailey-ES 


Republic 


Yes 
Yes 
“Yes 
Yes 
Yes 
Yes 
Yes 
Yes 


Hagan-ES 
Bailey-ES 
Bailey-P 
Yes 
Yes 
‘ Yes 
Yes 
Yes 
Yes 
Yes 


Yes 


Bailey-P 
Bailey 
Bailey-P 
Hayes-E 
Daystrom-ES 
Bailey-P 
Hagan-ES 
Bailey 
+ Yes 
Yes 
Yes 
Yes 
Yes 
“Yes 
“Yes 
“Yes 
“Yes 
. Yes 
Yes 
Yes 
Yes 
: Yes 
Yes ; 


Yes 


L&N-E 
L&N-E& P 
Bailey- E 
Bailey- P 
Bailey 


Bailey-P 
Republic : 
Republic 
Bailey- P 
Bailey- P 
Hagan-ES 
Hagan-€S 
Hagan-ES 
Hagon-ES 
Bailey 


Yes 
Yes. rs 
Yes 
Yes 
"Yes 


Yes 


Hagan-P pay 


Republic-ES 
Republic-ES- 
Republic- -ES 


Yes 
Hagan-ES- 


Yes 
Yes 


Foxboro 


| Sembee 
Logging peers 


Yes 


Yes 


Yes 
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Computer Installations 


| 
tions Inputs No. of 


————— ——|- —_—_—_——— - -— Points | t-Servies 
Performance | Complete | | Logged Date 


Calculations Comp. Control! Total Temp. Pressures Flows Levels 


Yes 475 30 2 
~ ete Ss ae nae aad ay; 
576 - & 
ae 
434 29 
ae or 24 
iT ee : 
198 
300 
300 
a 
600 
600 
| 1,740 
“he i 
‘102 
10 
230 
‘446 
"350 


































































































98 








Control system type: P = pneumatic, E = non-solid state electronic or electric, and ES = solid-state electronic 
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PLANT DATA 


(Continued from page 37) 
more frequently and under a wider 
range of load levels and operating 
conditions than before. 

Most important, unit performance 
is now extended beyond heat rate 
and boiler efficiency to include the 
condition of each component of the 
unit and the resultant effect on unit 
performance. With this then, the 
economic loading schedule can be 
based on actual current rather than 
historical information. 

Because unit and component per- 
formance may be determined under 
operating conditions, it is possible to 
separate the deterioration in per- 
formance that is due to operating 
techniques from that due to physical 
conditions of the equipment. Having 
identified the causes of peformance 
deterioration, improvements can be 
made either through changes in 
operation or by maintenance pro- 
cedures. 


What Does Future Promise 


The next step in plant automation 
may be an “operation monitor” 
which checks the operator as he puts 
the unit on or takes it off the line. 
If he should do anything wrong, the 
computer may be used to alert the 
operator. 

The following step would reverse 
the position of operator and com- 


OPERATOR CAN OBSERVE any computer register on board above input type- 


puter; the operator would step in 
when the computer is blocked from 
further operations. The final step 
is the complete computer control 
typified by such installations as 
Little Gypsy, which is now ap- 
proaching completion. 

In the words of an expert in the 
field—“Today nobody buys data 
logging only; nor does anyone buy 
scanning and alarming only; but 
everyone is buying performance cal- 
culating. It’s a rare thing for a com- 
pany today to order a unit without 
performance calculations. And in 
most cases the system is being de- 
signed to take over control functions 
gradually.” 

Surprisingly, high interest exists in 
performance calculating for existing 
units. There is considerable activity 
in this area even though it costs 
more to put into existing plants than 
into new plants. It seems that effi- 
ciency gains are pushing this into 
existing plants although manpower 
reductions also are in the picture. 

But regardless of whether it be a 
new or old plant, the operator is 
still necessary. Complete computer 
control that takes the decision away 
from the operator has not yet re- 
ceived the universal acceptance 
that automatic logging, scanning, 
alarming, and performance calculat- 
ing has. 


* 


writer at Sterlington Station of Louisiana Power & Light Co 


SUBSTATION DATA 
Automatic 


@ Systems for logging substation 
data automatically are the next 
logical step in automating power 
systems. Five utilities have installed 
such systems in the past year, and 
each is planning more installations. 
At one utility, automatic data log- 
ging will be standard practice for 
all new substations, and is being 
extended into existing substations. 

The concept of automatic record- 
ing of substation data appeals to 
many imaginative utility people, 
because: 

1. It continues the trend to auto- 
mation throughout the power sys- 
tem. Today’s power system is prob- 
ably the most automated complex 
industrial process in the world. 

2. Utilities need to plan closer to 
the load. Automatic data logging, 
processed by computers, provides 
more accurate load information and 
leads to substantial economies in 
system planning. 

3. Even the most complex sub- 
station can be made unattended and 
automated, with consequent econo- 
mies. But reliability is extremely 
important and supervisory control 
with automatic data logging helps 
raise substation reliability. 

4. The operation of systems to- 
day needs simplification. Such op- 
eration is growing more complex so 
fast that all available tools must be 
used for controlling and planning 
the system economically and safely. 


What Is Logging System? 


In its simplest form, a data log- 
ging system has three parts: a device 
for measuring quantities at the sub- 
station, a means for transmitting the 
data, and a device for recording, 
logging, or processing the measured 
quantities. 

A supervisory control system can 
readily include the function of auto- 
matic data logging. It requires, over 
and above the control system, an 
analog-to-digital converter and a 
digital transmitter at the substation. 
At the receiving station, it requires 
a digital clock, programer, digital 
receiver, visual readout, and output 
typewriter. 

The digital clock actuates the pro- 
gramer which, in turn, types the 
time on the log sheet. The pro- 
gramer then selects the first point, 





Data Logging Spreads to Substations 


connects a transducer to the analog- 
to-digital converter, and transmits 
the data over the communication 
channel to the digital receiver. The 
measured quantity is typed on a log 
sheet, punched into a paper tape, 
and displayed. The programer then 
selects the next point, and so on, 
until data from all points are 
brought into the receiving location. 


Why Log Substation Data? 


Logging substation data is essen- 
tial for three reasons: to accumulate 
data for projecting loads and capa- 
bilities for system planning; to sim- 
plify system operation; and to pro- 
vide automatic alarm for overloads 
and high temperatures. 

Each function requires the in- 
formation in different form and at 
different speeds. Operators, for ex- 
ample, must know not only that 
trouble is brewing but must know it 
immediately. Planners must know 
kva and kvar loading for trend pur- 
poses but may obtain it weeks after- 


® Five utilities have recently installed equipment to log sub- 
station data automatically; all five plan more installations 


® Operators will use data to assist operations; want events 
recorders to aid analysis of substation and system troubles 


® Experts envision a centralized computer to collect and 
calculate substation data for operators and planners 


® System planners will use punch-tape data to calculate 
future loads and load curves on off-line computers 


wards. Similarly, operators must 
have this data in easy-to-understand 
form, typed cleanly and simply. 
Planners need this data in easy-to- 
process form, such as punch-tape, 
for easy processing in a computer. 


What Is Logged? 


Generally, all companies log 
watts, vars, and volts. In addition, 
some pick up amperes, transformer 
tap positions and temperatures, and 
kwhr. The items logged quite natu- 
rally depend on the substation. An 


interconnection substation requires 
kwhr logging first; other quantities 
can be added economically later. 

One installation provides for 
adding breaker operation logging. 
Another, soon to be installed, may 
limit logged data to peakdays only, 
with alarm scanning being the re- 
petitive operation. In this way, 
data accumulation is limited, al- 
though operation is assisted ma- 
teriaily. 

Interconnection substations seem 
to be a natural for such systems, as 


Automatic Data Logging Systems in Substations 


—————-——— Quantities Logged— 
Remote Logging Transf Tap Transf 
or Local Interval, Min. Total Amps Watts Vars Volts Position Temp Kwhr 


30&60 47 33 7 1 4 0 2 


Logging, Possible 
In-Service Substations 
Company Date Loggey 


Boston Edison 1961 Brighton 


Logging 
Location 
Mystic Gen. 

Station 

Mt Vernon 
Center 

W. 65 
Operators’ 
Office 
Flushing 
Operators’ 
Office 
Kings Hghwy Kings Hghwy Local 


Remote 


Consolidated 1961 
Edison 


Consolidated 
Edison 


12 Subs in 
Westchester 
5 Subs in 
Manhattan 


Remote 30860 262 169 27 27 39 0 0 


1961-63 Remote 30860 0 0 


Consolidated 
Edison 


1961-63 4 Subs in 


Queens 


Remote 30860 


Consolidated 1961 
Edison 

Consolidated 1961 
Edison 

Consolidated 1961 
Edison 

Bonnevitle 1961 
Power Admin. 
Bonneville 1962 
Power Admin. 


30860 


Maspeth Maspeth Local 30&60 


Fifth Ave Fifth Ave Local 30860 


Portland Remote 
Adm. Bidg. 
Portland 
Admin. Bidg. 


Keeler 


10, 20, 30&60 


5 Subs in 
Portland 
Area 
Salem 


Remote 10, 20, 30&60 


Bonneville 1962 
Power Admin. 
Metropolitan 1960 
Edison 

Metropofitan 1962 
Edisoa 

Quebec Hydro 1961 


Santiam Sub Remote 10, 20, 30&60 


Hosensack Reading Div Remote 60 
Dispatcher 

South Read- Local 6C¢ 
ing Sub 
Sleury 
Control 
Center 


Mozart Sub Local 


South 
Reading 
Charland 


Remote 5,15, 30&60 


Quebes Hydro 1962 Mozart 10, 30&60 


* One Substation only 
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Friden a i Systems-Tege-Talk, Riden Business Systems--Tgpe-Talk. 


9961 A247W+065R+014 9962 A355W-077R+008 
6951 A000 00SR-000 6952 AD020W-004R-001 


R-47.7 

W+OBBR-003 9826 A460W+099R-002 

7961 A376W-O81k+008 7962 A268W-05 78-005 
6961 A246W+048R+010 6962 A404 05 3R+004 
81 AB340W-07. 1R-02.8 82 A0360W-07. 7R-02.8 
vi 134 v2 132 


04/20/1 16:02 

wc 6951 A0030W+006R+002 6952 A0030¥+006R-001 
5091 A0000W 000R-000 
82 A028W-004R8-000 
B3 A0260 0042-000 


04/20/1 
PLS B1 AC170W-OO4R-000 82 A0180w-004R-000 
B83 A0000w 000R+00! 


@4/20/1 16103 
wi BS Al05Ow-030"-007 £6 AOTSOW-023K-011 


64/20/1 16:03 

eu BW0) AO77W-019R-000 SWO2 All IW-027R-003 
81 AO’30W 10, 12401. ' B2 AOL7OW-10. 1R+00,9 
83 AO7O0W- 10. SR-12. 1 
A00OOW- 00. OR-00. 1 


ONE SYSTEM PRODUCES a punch tape and a usable log. Tape is later processed 
in computer; log assists dispatcher immediately. Two subs are read each minute 


RECEIVING STATION 


DIGITAL er 
TIME CLOCK 


—— FROM OTHER 
DIGITAL TELEMETER STATIONS 


RECEIVER 


PROGRAMER 


system |} a REMOTE 
MASTER oe CHANNEL 
WW OTHER 


————> STATIONS 


SYSTEM 

KWHR TOTALIZER 
(ALGEBRAIC ADDITION 
& SUBTRACTION) 


TYPEWRITER 
CONTROL 
(SERIAL ENTRY) 

\ 


NS POWER 


SUBSTATION DATA 


they meter kwhr hourly. This read- 
ing must be transmitted to dispatch- 
ers for buy-sell decisions on econ- 
omy power. Automatic logging of 
this data in the dispatcher’s office 
helps reduce work load. 

Distribution substations do not 
present as strong a case for data 
logging systems. But larger sub- 
stations—those that require super- 
visory control—may merit logging 
systems as a supplement to such 
control. 

Metropolitan Edison installations 
are in two substations. One has 
285-Mva capacity at voltages from 
13.2 to 220 kv; the other, 75-Mva 
capacity and voltages of 230 and 
115 kv. 


Where Is Logging Done? 

Logging is done locally and at 
remote locations. In remote installa- 
tions, logging is usually done at the 
dispatcher’s office, generating sta- 


REMOTE STATION 


KWHR “IN” 
MEMORY DEVICE 


KWHR “OUT” 
MEMORY DEVICE 


CALIBRATION DECK AND 
ANALOG INPUT FILTER 


PROGRAMER 


ANALOG TO DIGITAL 
CONVERSION AND 
SIGN DETERMINATION 


| 


REMOTE STATION 
CONTROL UNIT 


DIGITAL TELEMETER 
TRANSMITTER 


POWER SUPPLY 


MULTI-SUBSTATION data logging system shows major logged, and receiving substation where logging takes place 
equipment components in remote substation which is being with an electric typewriter 
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tion or district control office. 

Whether logging should be done 
remotely or locally depends on sev- 
eral circumstances. If the informa- 
tion is for operating purposes and 
needed immediately, it must be 
transmitted quickly to the point of 
decision. But, if the data is for 
planning, logging can be in the sub- 
station where the tape is picked up 
weekly and processed in the com- 
puter, as needed, at the central 
planning office. 

Cost affects choice of method sub- 
stantially. A remote system requires 
conversion equipment and com- 
munication channels, a large part of 
the automatic data logging system 
cost. But this cost can be held low 
if the system is installed as a sup- 
plement to supervisory control. A 
local installation is much less costly 
requiring no conversion or trans- 
mission equipment. But it does not 
help system operation. 


| 


! 





ELMSFORD A 


__TRANSMISSION TO DISTRIBUTION BANK LOADING 


___ TIME 
0003 
0103 
0203 
0303 


0403 
0504 


1003 
1033 
1103 
1303 
1333 
1403 
1534 


_ AMPS 


320 
270 
_270 
260 
250 
260 
340 
__390 
_ 420 
440 
470 
470 
470 
470 
470 
480 
480 
440 


MW MVAR AMPS 


~ | 


310 
260 
250 58 
250 57 
240! 
250 
330 
380 
410 | 
430 103 __ 
__ 460 108 
460 111 
_ 460 110 
460 110 
_460 108 
470 111 
470 111 


430 102 _ 


1 
61 





| 


| 
| 
| 
| 


oy 8. 6 * a 'y ’ ee se, fe ° ' : > 


1604 
1633 
1703 
1733 
1803 
1833 
1903 
1933 
2004 
2033 
2103 
2133 
2203 
2303 


| 


| 
| 


420 
410 
410 

410 
440 
450 
470 
490 
500 
490 
460 
440 
420 
350 


NIN @)O|N @/O/O ONO WIN NN 


420 
390 


3 
Ve 
oS 
stm 
4 
5 
9 


aa 


me ie 
10 
led 


13 


aes 


11 


10 
11 
1 


_MW MVAR AMPS MW MVAR — 


510 81 


480 69 _— 


470 66 


__470 65 


470 64 
480 66 
540 90 
590 102 
610 111 
660 125 
670 127 
_660 125 
660 126 
660 124 
680 128 
660 127 
630 117 


620 112 


580 108 


580 107 


600 111 
610 116 
620 119 
_640 127 

670 131 

131 
130 
123 
116 
109 


640 120 


93 


09/28/11 


Bi 


112 
109 


104 
103 
103 

__103 __ 


103 
_106 


104 


; 


106 _ 


105 


, ee S52: 


92 


are 


When Should You Log? 


All installations log hourly and 
on demand. More frequent logging, 
even every five minutes, is possible. 
But a tendency to minimize volume 
of logged data is apparent. In one 
utility, logging is selective, depend- 
ing upon the importance of the data. 
Feeder amperes, for instance, are 
logged from early morning to late 
evening, but transformer loads each 
hour of the day. In another utility, 
the system may be limited to alarm- 
ing only with logging being confined 
to peak-load days when data may 
be collected on a 15 or 20-min basis. 

Some utility people have ex- 
pressed the notion that unnecessary 
information may be collected. In 
practice, operators have recorded 
substation data. In part this kept 
them on their toes. But it also re- 
flected the desire to build a more 
complete information picture of the 
power system. It is natural that use | THIRD FORM of data shows distribution amps and bus voltages. Tape will 
of automatic data logging systems also be used to produce load factors and curves for system planning use 
will call for a review of logged data — 
and may bring about a substantial 
reduction. 

Little opposition from dispatch- 
ers or operators has developed from 
the installation of automatic data as = Fs nT 
logging systems. But utilities have eo 0908 380 320 rae 1369 1466 14] 
proceeded slowly. One reason is the a = a eee 
high degree of respect for employ- 1408 400-310 14.1 14.7 14.3 
ees, characteristic of the utility 35 3 - ane —thet 14-8 A803 
industry. sss 290 14.3 14.9 14.4 

Experts hold widely varying opin- 14-3 1469 144 
ions of the future of automatic data 


PUNCH TAPE is then sent to computer center for processing into various forms 
of logs. Above log shows amps, watts, and vars for banks 1, 2 and 3 at substation 





ELMSFORD A 09/286/1 


DISTRIBUTION FEEDER LOADING IN AMPERES. a 


462 4W60 2W8) 9541 461 2s 1N 
122. 170 260 190 130 335 130 
133. 210 280 220 160 130 282 
129 220 300 230 170 139 318 _ 

126. 220. 296 2466 S78 898 278 
116 220 280 230 180 

120 220 280 230 170 

103 220 270 190 170 _ 

95 220 260 180 160 
94 240 270 180 200 85 _ 

100 260 290 210 230 _ 

103 250 280 220 220 

100 230 260 200 210 

94 200 240 180 190 


TIME 2W80 9693 4W62 461 
122 
132 
129 
125 
134 
120 
104 
95 
95 
102 
103 
101 
94 


0809 130 100 80 
0908 150 110 100 
1108 170 120 XXxx _ 
_1308 180 110 100 
1408 180 120 110 
1509 170 120 110 
1609 130 110 110 
1708 110 120 90 
1808 130 130 90 
1908 150 150 110 
2009 160 150 110 
2109 150 140 100 
2209 130 130 100 


151 179 


DATA CAN ALSO be produced in form of distribution feeder amps only. XXX’s 
on feeder 4W62 at 11:08 are readings killed because of system interference 





~OISTRIBUT ION BANK koan IN AMPS. 


_TIME 


OF anes ae - agree 


340 _ 
1808 2860. 
13.9 1466 14.2 


1808 380 
1908 420 280 ; 

290 14.1 14.8 14.3 
13.9 14.6 14.1 


2009 «430, 
400 270 
13.8 14.3 


__370 250 


2109 
2209 





SUBSTATION DATA 


logging for substations. Strongest 
clue to the future so far is that all 
companies that have installed such 
systems are adding more of them. 
Satisfaction is evident. One utility is 
installing logging systems in all large 
new substations and gradually ex- 
tending them into existing substa- 
tions. 

On the other hand, other utilities 
say that they’ve tried to justify 
automatic data logging and have 
never been able to prove it. But they 
keep coming back to study it time 
and again. 

From a broad point of view, some 
utilities say that automatic data 
logging is the coming thing and that 
they might as well get in line. Auto- 
mation is increasing, and this is one 
more step in that direction. Pres- 
sure from system planners and de- 
sire to match power plant progress 
may influence substation engineers. 

A tendency to combine data log- 
ging more directly with scanning- 
alarming lies in the future. Most 
systems have continuous scanning 
built into the supervisory control 
system and need only add a logging 
system. But several require that the 
system do alarm scanning on a 
repetitive basis and logging on a de- 
mand basis. 

Furthermore, some utilities stress 
the need for events recorders for 
quick reports on substation trouble 
and to help analyze the causes later. 
These functions so far have not been 
combined with data logging but may 
be later. Such functions would regis- 
ter operations and their sequence, 
rather than just log. One system 
now has provisions for the addition 
of OCB operations to its logging 
system. 

One manufacturer speaks of the 
need for a number of computers in 
larger substations. These would 
collect data from smaller substa- 
tions, process it for operating in- 
formation, and make calculations 
for system planning and statistical. 
These computers, in turn, might be 
hooked into accounting or dispatch 
computers on a full-time or time- 
shared basis. 

Amount of centralization of data 
is still not clear. Existing installa- 
tions reveal no trend. Rather they 
reveal that both local and remote 
installations are justified. The ex- 
tent of centralization hinges on the 
urgency of the operators’ immediate 
needs. 


44 


Central Point Records 


Produces punch tape of desired substation readings; tape is 
then processed for log sheets or computation purposes 


A. A. MILUSICH, Division Engineer, and 

L. E. MONACCI, Engineer, Electrical 
Engineering Dept, Consolidated 
Edison Co, N. Y. 


@ Twelve substations were recently 
made unattended by installing auto- 


VISUAL DIGITAL INDICATORS 
Wotts Vars 


Volts 


Register 
Relays 


Amps 
3500 


Register 
Relays 


Supervisory 
Control 


Tone-Transmitters 
and Receivers 


Remote Substations 


Tone Transmitters 
and Receivers 


Supervisory 
Control 


Transducers Furnished 
With Supervisory 


Ct's and Pt's 


Register 
Relays 


matic data logging together with 
supervisory control. All 12 substa- 
tions are controlled and logged from 
one central location. The data log- 
ging equipment added only 21% to 
the supervisory equipment cost. 


mee Punch 
& Typewriter 
Aux, Relays 
For Printer 


Digital 
Clock 


Aux. Relays 
For Clock 


Register 
Relays 


Register 
Relays 


Decoding 
Relays 
Tone 
Receiver 


Control Center 


Tone 
Transmitter 
Encoding 
Reloys 
Digital 
Voltmeter 
Switching Relays 
(Telephone Type) 


DIGITAL CLOCK at control center initiates a signal to local supervisory panel 
on a programed basis. Supervisory system transmits signal to remote station 
which then starts reading quantities according to pre-programed instructions. 
These quantities are then converted to digital form and transmitted back to the 
central location where they may either be displayed visually, recorded on punch 
tape or typewritten in form suitable for operator’s immediate use 
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Data for 12 Substations Automatically 


The automatic data logging sys- 
tem has the following advantages 
over the old, manual manner of 
recording readings: 

eit relieves men from reading 
meters and avoids congestion in the 
_ system or district operator’s offices. 

elt produces a neater, cleaner 
and more accurate log sheet. 

elt can later be expanded to 
process data in various manners in 
computers. 


Reads Sequentially 


Essentially, the data logging 
equipment automatically takes read- 
ings in each remote station sequen- 
tially. These are transmitted to the 
central location where the data is 
recorded on punch tape. The tape 
is later processed on a computer 
which produces data in conventional 
log form. 

Presently, the data processing has 
not included computations such as 
averaging or other statistical studies. 
However, computer programs are 
now being developed to process this 


data for planning and engineering 
use. 


Clock Starts System 


At set times, a digital clock in- 
structs the remote station to start 
scanning its metering points and 
transmit the readings back to the 
central location. As these readings 
are received, they are punched into 
tape and typewritten if desired. 
During emergencies, selected read- 
ings can be displayed visually on 
demand to assist the district opera- 
tor. Normally, however, readings 
are only punched into tape. The 
typewritten readings when called for, 
guide the district operator in his 
general operation. The tape is used 
for further information processing. 

The tape is fed into punch tape- 
to-card converters and then into 
card-to-magnetic tape converters. 
After transferring the data to mag- 
netic tape, it is then processed on 
the IBM 705 which produces an 
output tape which can then be fed 
into a printer for printing the data 
in conventional tabular log form. 

New programs are being devel- 
oped which will make the computer 
not only arrange data in log form 
but also make conventional calcula- 


The Consolidated Edison Co has 38 unattended substations equipped with 
remote supervisory control systems. These include bulk power, multi-bank dis- 
tribution substations, and 138-kv switching stations. se} 

Supervisory control is centered in four locations. Three are in the district 
operators’ offices in Queens, Staten Island, and Westchester; the fourth, now being 
relocated, will be in the new system operator’s center in Manhattan. 


DISPATCHER’S BOARD in Westchester controls 20 substations and records data 
automatically for 12 of them. Manual logging is done for eight substations 


MASTER CONTROL PANEL has digital 
clock and programing controls; panels 
on sides are substations being con- 
trolled and logged 


iN 


PAPER TAPE AND TYPED LOG are av- 
tomatically and simultaneously pro- 
duced in Westchester center 


MODULAR DRAWOUT UNITS at master 
control center facilitate maintenance 
as well as simplifying construction 
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SUBSTATION DATA 


tions on the data. Load curves may 
also be produced with the use of the 
computer. 

Data is divided into two cate- 
gories: 

1. Transmission data — includes 
all 138-kv circuit data and all 138 
to 13-kv transformer bank load 
data. Watts, vars, amp, and volts 


Telephone Lines 
Millwood East 


Millwood West 
Imsford 
No.1 
Future 
Pleasantville O 


are generally read on a half-hour 
schedule from 8 am to 10 pm and 
on an hourly schedule for the re- 
mainder of the day. 

2. Distribution data—includes 13 
to 4-kv transformer amp, 13 and 
4-kv bus voltages, and feeder amp. 
These are read hourly, 8 am to 10 
pm, from Monday to Friday only. 


White Plains 
Portchester 


Mount Kisco 


Mount Vernon 


Remote Substations 


Central Office 


Scanning Equip. 


Analyse 
and 
Report 


Type 47 
Tape to Card 
Converter 


Valid Cards 


Convert Cards 
to Magnetic Tape 


Program 
Tape 
#1953 


1BM 705 Sort 
Program By: 
Station, Date,Time 


Program 
Tape # 1093 


Index 
Operating (0) (0) 
Tape #2773 


ore Lares 
One Week- 
Then Destro 


Card Data on 
Magnetic Tape 


(0) (Scratch) 
Sorted 


Data Tape 


1BM 705: Date Logging (0) (Scratch) 


Edited 
Input 

Data - Store 
One Year 


Data Logging 
Output 
Magnetic Tape 


(Scratch After) 
( One Month ) 


Station 
| Logs 


PUNCH PAPER TAPE, just below central office box, is converted to punched cards 
and then converted to magnetic tape, which is put into the IBM 705 for rearrang- 
ing in proper log form. Result is a data logging output tape which can be put 
into a printer for producing station logs. System will be expanded 
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About 30 quantities a minute are 
logged, and about 20 minutes is 
required to read all stations. Over- 
all accuracy of the logged quantities 
is 2% of full scale. 

The primary transducers convert 
the quantities measured — amp, 
watts, vars, volts—into de voltages. 
These are switched by relays and 
connected one at a time to the 
analog-digital converter. The out- 
put of this converter is a digital 
representation of the measured sig- 
nal voltage. This representation is 
transmitted, in code form, to the 
central location. 

At this point, the receiver decodes 
and checks the received signal and 
feeds it to the identification register. 
When the incoming signal is to be 
displayed, it goes to the proper dis- 
play register which operates a visual 
digital indicator. When the incom- 
ing signal is to be logged, it goes to 
the print-out register, which operates 
a tape punch and the automatic 
typewriter, when desired. 

Also at the central location, a 
digital clock continuously keeps 
time. It is programed to operate the 
supervisory system automatically 
at predetermined intervals to trans- 
mit a signal to each remote station. 
The signal commands the remote 
station to report its readings to be 
logged. 


Logging Is Adjustable 


The program is adjustable so that 
logging can be done at half-hour or 
hourly intervals. Also it is arranged 
so that a selected group of readings 
for selected remote stations can be 
logged at specified times. 

Data is transmitted in six digits. 
Any circuit data that cannot meet 
a parity check of the telemetering 
receiver registers as a false code. 
A false code will result in three x’s 
being typed by the typewriter, but 
the code is rejected and no data is 
reported to the punch tape. How- 
ever, in some instances the x’s are 
typed but the tape appears with a 
missing digit which is caught by 
checks incorporated in the tape-to- 
card punch machine. The sources 
of these errors are gradually being 
eliminated. 

Con Edison is considering the 
use of automatic data-logging equip- 
ment as part of supervisory equip- 
ment installed in new substations. 
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Continuous quality audit, using recognized statis- 
tical sampling procedures, is kept on G-E singie- 
and polyphase meters. 


ANOTHER GENERAL ELECTRIC METERING EXTRA... 
Statistical sampling seminars spark ideas 


With the operating cost breakthrough 
possible — an estimated $70 million 
annual savings to utilities by 1971— 
statistical sample testing is one of to- 
day’s most important meter study areas. 

To provide electric utilities with an 
idea-center where statistical sampling 
techniques, (which permit program- 
ming of tests to obtain desired meter 
performance with optimum expendi- 
ture) are advanced and discussed, Gen- 
eral Electric has pioneered and spon- 
sored a number of special seminars at 
its meter plant in Somersworth, N. H. 
During the past three years personnel 


from some 77 utilities have attended 
these three-day informational seminars. 

As its contribution to the seminars, 
G.E. shares its knowledge of statistical 
techniques gained from over 10 years 
of practical experience in applying 
them to meter manufacture. General 
Electric also helps advance understand- 
ing of statistical meter sampling by 
supplying utilities with articles, bul- 
letins and technical data. For more in- 
formation on statistical sample testing, 
or any metering subject, contact your 
General Electric Sales Engineer. 713-12 


LIGHT LOAD 


Sustained accuracy and reliability of 
G-E magnetic-suspension meters 
makes statistical sampling feasible. 


YOU GET ALL 10 METERING EXTRAS 
FROM GENERAL ELECTRIC 


© Jet Stream Service 

® Statistical Sample Testing Seminars 
© Certified Quality 

© Meter Courses 

© Low Cost per KVA 

® Application Assistance 

© Product Service 

© Load Building Programs 

© Industry Communication 

© Local Personalized Sales-Service 
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Construction of Consumers Power Company's Big Rock 


8 oo q 


irae 


Nuclear Plant is more than 60 eet ol ti 


ticality of the 50,000-kwe, direct-cycle, forced circulation boiling water reactor is scheduled for October 1962 


SYMBOL OF NUCLEAR PROGRESS 
Big Rock Point 
Nuclear Plant 


Consumers Power Company’s Big Rock Point Nuclear 
Plant, near Charlevoix on the shore of Lake Michigan, is 
a symbol of technological progress in the use of nuclear 
power on electric utility systems. 


Big Rock Point will develop important nuclear tech- 
nology—high power density, increased fuel lifetime, and 
improved fuel fabrication techniques for high perform- 
ance nuclear fuel. 


Consumers Power Company will make this plant avail- 
able for a 44-year research and development program 
to be conducted by General Electric for the Atomic 
Energy Commission. This program already is underway 
in several areas: 


Progress In 





Nuclear Technology Helps 


Keep Power Costs Low 


/ High Power Density 


fuel fabrication development 

irradiation of experimental fuel in General Electric 
Vallecitos Boiling Water Reactor 

analytical and experimental work to predict reactor 
heat transfer and stability performance under a wide 
variety of plant operating conditions 

analytical studies to achieve improvements in re- 
actor performance by determining optimum core 
power, fuel burnup and refueling scheduling 
specification of a computer to calculate control rod 
position for optimum core burnup under varied 
operating conditions 

preliminary design studies of a 300-mwe high 
power density boiling water reactor plant 





Dresden 

Large Boiling 

Water Reactor Feasibility 
Commonwealth Edison Co 








60-TON CRANE 
1O O 


. | 


STEAM DRUM 


DEMINERALIZERS 


PERSONNEL 


a 

INNNNNANNNNNANMAVTV 
25-T0N 
CRANE 


FEEDWATER 
PUMP TURBINE 
:' C ) =] GENERATOR 


RECIRCULATING PUMP 


HEAT EXCHANGERS 


General Electric is supplying the nuclear steam supply system, fuel, turbine-generator, and majo: 


electrical components. Bechtel Corporation is engineer-constructor and prime contractor for the plant 


This program will continue during the first four and 
one-half years of Big Rock Point Plant operation—until 
1967. 

An ultimate goal for Big Rock Point is to raise its ini- 
tial electrical output from 50,000 kwe to 75,000 kwe. To 
do this, the reactor core will be tested at average power 
densities of 45-60 kw/liter—twice the power density of the 
Dresden Station, and almost double that of large plants 
now being offered. 

Higher power density will mean more power output 
from a boiling water reactor plant per ton of steel and 
cubic yard of concrete, thereby reducing plant capital 
cost-per-kilowatt. Improved techniques for fuel fabrica- 
tion will help reduce the cost of high-performance nuclear 
fuel. The result of these efforts will be lower plant power 
costs. 

Big Rock Point is an essential link in the development 
of large economical boiling water reactor nuclear power 
plants. Achievement of the high power density goals is 
a key step in bringing closer the widespread use of nu- 


Humboldt Bay— 
Natural Circulation 
Pressure Suppression 
Pacific. Gas & 
Electric Co 


clear-electric power in line with the objectives of the 
utility industry and those of the Atomic Energy Com- 
mission’s power development program. After the research 
and development phase of Big Rock Point is completed, the 
plant will become a dependable part of Consumers Power 
Company’s electrical system supplying needed power to 
northern Michigan. 

For more information about the technical develop- 
ment program for boiling water reactors, contact your 
General Electric Generation Sales Representative or write 
to General Electric Company, 1 River Road, Schenectady, 
New York. Outside the United States and Canada, write to 
International General Electric Co., 159 Madison Ave., 


New York 16, New York. 132-14 
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ELECTRIC | 
UTILITY 
METHODS 


New Hardware, Tools Speed 


CONSTRUCTION 


R. L. WALKER JR, Assistant to Manager 
of Engineering & Construction, Vir- 
ginia Electric & Power Co, Richmond, 
Va. 


New hardware, unique cable ar- 
rangements and efficient construc- 
tion techniques permit Virginia 
Electric & Power Co to cut costs 
while speeding triplex secondary 
cable installations. Specific gains 
achieved at Virginia E&P include: 
® Special pulley and bracket and 
spool eliminate need for installing 


and removing stringing blocks on 
every pole—also, only one through- 
bolt is required per pole 

¢ Pulling long runs (opening the in- 
sulated conductors between trans- 
formers after pulling and sagging 
operations are complete) minimizes 
the number of deadends required— 
also, by keeping cable off the 
ground, cable damage is minimized 
e Prefab jumpers, new spreader tool 
and special training sessions make 
for smooth work-time cutting rou- 
tines. 


Legend 


(1) Compression Connector 
(2) Service Sleeve Jumper 
(3) Mid-Span Clamp 

(4) Wedge Clamp 


() 12" Section of Plastic Wire Guard 
Around Insulated Conductors. 
Stock *620215.00 


(5) Bracket Clevis With Large Groove Insulator 


(6) Service Cable Tie 

(7) Plastic Cover Over Contactor 
(Wrap 2 Layers of Viny! 
Tape Around Center) 


Neutral and 


@ Wire 


Strain Clamp—____ 
and Eye Nut 


PULLEY BRACKET speeds triplex cable job, is turned outward on angle poles. 
Phase conductors (lower left) are opened between transformers after pulling 
operation is completed. Cables are double-deadended (lower right) with new 
strain clamp where two circuits end; single deadend strain clamp is used for 
end of a circuit. Note a: Tie only neutral conductor to spool insulator. Note b 
and c: Coil conductors with sufficient length to allow for joining and splicing 
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The key to the savings achieved 
at Virginia E&P is a pulley bracket 
and secondary spool insulator ar- 
rangement which permits continu- 
ous stringing of long runs of triplex 
secondary cables without the use of 
stringing blocks on each pole. The 
pulley bracket and secondary spool 
are installed on the pole on the 
ground before the pole is set. In 
instances when poles have previ- 
ously been set by the communica- 
tions company, the pulley bracket 
and spool, and other hardware are 
installed when the lineman climbs 
the pole to deadend or lay up the 
conductor and cable. 

With the pulley bracket and 
spool, it is not necessary to install 
and remove stringing blocks on 
every pole. This saves a consider- 
able amount of time and also elimi- 
nates the transfer of cable from the 
blocks to the pole—even on angle 
poles. 


Cable Is Kept Off Ground 


When the cable is pulled, a reel 
trailer is used and the cable is not 
laid out on the ground. Starting at 
the first deadend pole, the cable is 
permanently deadended. Primary 
conductor and secondary cable can 
be pulled in at the same time if a 
reel carrier is equipped for a sec- 
ond reel. 

With the cable permanently dead- 
ended, the reel trailer moves to the 
next pole—paying out primary con- 
ductor and secondary cable at the 
same time. By proper braking of 
the reel, the cable is kept off the 
ground and damage to cable insula- 
tion is prevented. When a pole is 
passed, the trailer is stopped and the 
cable is placed in the pulley bracket 
on the pole. The pulley bracket is 
face downward on tangent poles and 
outward on angle poles where the 
angle does not exceed 45 deg. The 
primary conductor is placed loosely 
under a large staple driven tempo- 
rarily into the top of the pole. The 
primary wire can be pulled up to 
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Triplex Installation 


sag on tangent and angle poles with 
this staple holding it. The second- 
ary cable is pulled to proper sag 
when the final deadend pole is 
reached. Two pole climbings are all 
that are necessary. On the first 
climb, the lineman places the triplex 
and primary conductor on the pole. 
On the next climb, he ties in the 
triplex and the primary and makes 
up the service connections while 
they are de-energized. 

Pulls as long as 2,200 ft, along 
15 spans with as many as six angle 
poles, have been made. These long 
pulls are possible because insulated 
conductors of the cable can be cut 
between transformers after the pull- 
ing and sagging operation has been 
completed. In one particular 2,200- 
ft cable pull there were four trans- 
formers. If open-wire secondaries 
had been used, it would have been 
necessary to cut the secondaries into 
four sections of three conductors 
each, repairing 12 separate pulls 
and sags and installing 22 extra 
secondary deadends. The method of 
installing triplex secondaries has 
been so successful that a five-man 
line crew has strung and sagged up 
to 5,000 ft of cable in one day. It is 
estimated that, for any housing de- 
velopment with more than 30 hous- 
ing units, the labor required to build 
the distribution system, exclusive of 
setting poles, has been cut in half. 


Transfer Costs Are Minimized 


With the arrangements shown 
there is no transfer cost for services 
and only a minimum transfer cost 
for cable attachments when poles 
are replaced. Only one through-bolt 
holding the pulley bracket has to be 
removed and placed in the new pole. 
Also, deadend transfer costs for 
pole changes are kept to a minimum 
with these long pulls of secondary 
cables, as compared to the high re- 
placement and transfer costs for 
numerous open-wire secondary 
deadends. 

The two insulated conductors in- 
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SERVICES supported by mid-span clamps minimize pole 
changeout transfor costs, afford ample climbing space 


side the spool of the pulley bracket 
are covered with a spiral plastic cov- 
ering, which is used to protect it 
through trees. This plastic covering 
protects the insulated conductors 
from damage where they contact 
the tie wire around the neutral con- 
ductor. Placing these two insulated 
conductors inside, instead of out- 
side, the bracket clevis has a de- 
cided advantage on angle poles. If 
the insulated conductors are placed 
outside the clevis, they will lie 
tightly on the supporting neutral 
conductor. This arrangement and 
the spiral plastic covering should 
minimize the possibility of burning 
down the cable as a result of the 
bare neutral conductor cutting 
through the thin insulation on the 
two energized conductors when the 
secondaries sway in the wind. 

With the long cable pulls, it is 
economical to splice the triplex ca- 
ble. Compression splices are used. 
A full tension sleeve is used on the 
neutral, and non-tension sleeves are 
used on the insulated conductors. A 
new spreader tool was developed to 
hold the triplex apart while com- 
pression connections are being 
made. The tool is of wood but may 
be available in plastic. The lineman 
twists the tool in order to spread 
the conductors. A cable lay of be- 
tween 35 and 40 in. is required for 
this operation. To remove the tool, 
a small hole in the handle allows the 
lineman to place a screwdriver in it 
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and make a 90-deg twist of the tool 
—which then slips out from under 
the cable easily. 


Prefab Jumpers Cut Time 


Services are connected with 12- 
in. jumpers which are made up in 
the shop from scrap pieces of triplex 
services. Covered compression serv- 
ice sleeves are compressed on the 
ends of the jumpers. Jumpers are 
issued from stock. A set of three 
jumpers is installed on each side of 
the pole. The arrangement provides 
service pull offs for as many as four 
customers from each pole. 

Triplex services are connected to 
these jumpers by a serviceman after 
the secondaries have been energized. 
The jumper is made long enough to 
provide for future cutoffs. 

An important factor in the pro- 
gram of changing from open wire to 
triplex cable secondaries has been 
the training of line crews. Complete 
sets of drawings and sag tables and 
instructions on the handling of ca- 
bles and the method of installation 
were sent to engineers and foremen. 
A representative from the system 
office visited each of 11 districts 
with samples of new materials that 
were to be used. Color slides show- 
ing various stages of installation 
were shown. Finally, a 20-min color 
film, made on the property, was 
shown. The film showed materials 
used, how to install them and the 
finished construction. 





News of Manufacturers 


Aluminum Transmission Towers Achieve Status 


“The all-aluminum tower and its 
aluminum 
accomplished 
facts,” recently stated P. T. Coffin, 


companion, the 


superstructure, are 


tower 


general manager of Aluminum Com- 
pany of America’s alcoa structural 
division. 
service experience, as well as numer- 


“Broad installation and 


the 


ous full-scale load tests, have re- 
moved 
transmission structure from the curi- 


aluminum electrical 


(Continued on page 55) 


Multiple Installations of Aluminum Transmission Structures and Elements by US Utilities 


Utility 
A. Completed as of 11/1/61 
Chelan County PUD #1 


Commonwealth Edison Co 
Cowlitz County PUD #1 


Louisiana Power & Light 
Co 


Louisiana Power & Light 
Co 


Niagara Mohawk Power 
Corp 


Philadelphia Electric Co 


Portland General Electric 
Co 


Public Service Co of 
New Jersey 


Public Service Co of 
New Jersey 


Union Electric Co 


United Illuminating Co 


United Illuminating Co 


B. In Progress as of 11/1/61 
Appalachian Power Co 


Appalachian Power Co 
Appalachian Power Co 
Bowie-Cass Electric Co-op 
Commonwealth Edison Co 


Indiana & Michigan 
Electric Co 


Indiana & Michigan 
Electric Co 


Ohio Power Co 
Ohio Power Co 
Ohio Power Co 


Portland General Electric 
Co 


Portland General Electric 
Co 


Public Service Co of 
New Jersey 


*Aluminum towers only (self-supporting steel towers not included) 


Line 


230 Kv Rocky Reach- 
Rock Island 


138 Kv Tiedtville- 
Hodgkins 

115 Kv Lexington- 
Cardwell 

115 Kv Gretna- 
Lower Coast 

(15 Kv Snake 
Farm-Orleans 

Six 115 Kv Lines 
Niagara Falls area 

220 Kv Chester- 
Chichester 

115 Kv St. Helens- 
Burlington 

230 Kv Mercer-Tren- 
ton West 

230 Kv Trenton- 
Lawrence 

138 Kv Meramec- 
Lemay 

115 Kv North 
Bridgeport Tie 


115 Kv North 
Bridgeport Tie 


138 Kv Smith Mtn. 
138 Kv Big Sandy 


345 Kv Kanawho-Lur- 
ich-Cloverdale 

69 Kv Douglasville- 
New Boston 


138 Kv 


345 Kv Hanna-De- 
Soto 

345 Kv Tanners 
Creek-Hanna 

345 Kv Canton 
Central-Juniper 

345 Kv Muskingum- 
Ohio Central 

345 Kv Tidd-Canton 
Central 

230 Kv Bethel-Mc- 
Laughlin 

= Kv Bethel-McLaugh- 
in 


230 Kv Roseland- 
Athenia 


Structure Type 
Aluminum Detail 


Tubular Crossarms 236 


Wood Pole Tangent 
All-aluminum 
Free-standing 
Tubular Crossarms 
Wood Pole Tangent 
All-aluminum, free- 
standing, 8-sided 
All-aluminum, free- 
standing, 2 in. sq 
Composite Aluminum/ 
Steel 
All-aluminum 
Free-standing 
Tubular Crossarms 
Wood Pole Tangent 
All-aluminum 
Free-standing 
All-aluminum 
Free-standing 
Composite Aluminum/ 
Steel 
Composite Aluminum/ 
Steel 
All-aluminum, triangular, 
Free-standing 
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All-aluminum Suspension 
Guyed V-type 
All-aluminum Suspension 
Guyed V-type 
All-aluminum Suspension 
Guyed V-type 
All-aluminum 

Square Base 
All-aluminum 

Narrow Base 
All-aluminum Suspension 
Guyed V-type 
All-aluminum Suspension 
Guyed V-type 
All-aluminum Suspension 
Guyed V-type 
All-aluminum Suspension 
Guyed V-type 
All-aluminum Suspension 
Guyed V-type 

Tubular Crossarms 
Wood Pole Tangent 
All-aluminum deadend 41 
Triangular Verticals 

All-aluminum 71 
Free-standing 


318 


** Avg. weight (assume use of 75-ft towers throughout line) 
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Avg. Weight 
Number (Pounds) 


300 
6,000 
125 
2,100 
1,400 
2,400 
11,900 
140 
16,300 
18,000 
2,500 
3,000 


5,000 


2,600** 
2,600** 
“00°” 
1,000 
2,700 
3,450**t 
3,450**t 
3,950** 
3,950** 
3,950** 
350 
2,400 


13,000 


tTowers use lighter design loadings 
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Aluminum Fabricator 


Alcoa Structural Div 
Alcoa Structural Div 
Alcoa Structural Div 
Alrectic/Line Material 
Alrectic/Line Material 
Alcoa Structural Div 
Alcoa Structural Div 
Alcoa Structural Div 
Alcoa Structural Div 
Alcoa Structural Div 
Alcoa Structural Div 
Reynolds Metals Co 


Reynolds Metals Co 


Michael Flynn Co 
Michael Flynn Co 
Kaiser Aluminum 
Alrectic/Line Material 
Alcoa Structural Div 
Michael Flynn Co 
Michael Flynn Co 
Kaiser Aluminum 
Kaiser Aluminum 
Kaiser Aluminum 
Alcoa Structural Div 
Alcoa Structural Div 


Alcoa Structural Div 
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ALL REGULATORS ARE ALIKE 


CEPT 


IN THE AREAS OF... 


ACCURACY—Bandwidths of +34 volt are possible with 
the G-E type ML-32 regulator. Why: 32 steps, plus unique 
Micro-Band* calibrated relay. 


LiFE—General Electric regulators are designed to exceed 
the service life of competitive units. For proof, compare 
the life expectancy data published by G.E. 


ADJUSTMENT—G-E regulator controls are easily adjusted 
without voltmeter juggling at pole-top, by means of dial- 
able voltage level and bandwidth settings. Micro-Band 
calibrations give micrometer accuracy in 10 seconds (or 
less) . 


FEATURES—G.E. eliminates marginal gadgetry. Costs go 
into truly beneficial features, such as switch strength, 
internal Thyrite® bypass arresters for more even voltage 
distribution, and plug-in controls for speedy inspection. 


MAINTENANCE—No need to untank G-E regulators for 


periodic inspection of contacts. Why: electrostatic shield- 
ing and Opti-Life switching are features of all G-E step 
regulators. 


SERVICE—48-hour emergency shipments of parts is just 
one of the many extra conveniences available from Gen- 
eral Electric’s nation-wide network of service facilities 
on an around-the-clock basis. 


FOR ALL THE REASONS WHY G-E regulators are your 
best Total-Value Buy, contact your General Electric regu- 
lator representative. Or, write General Electric Company, 
Section 456-9, Schenectady 5, N. Y. Voltage Regulator 
Products Section, Pittsfield, Mass. 


* Trade-mark of General Electric Co. 
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Grinnell Water Spray system automatically protects coal convevors against fire loss 


Grinnell Water Spray System 


against destruction by fire A 


Fire in a power station’s coal conveyors can be serious. same way. Remember, you benefit from 90 years of fire 
So much can be lost — coal, conveyors, other valuable protection experience when Grinnell designs and installs 
equipment — and generating capacity. your system. 

That’s why the new coal conveyors at American Electric Free Fire Protection Manual. Grinnell’s 40-page 
Power Company’s 500,000 kw Philip Sporn Station, Unit manual —“Special Hazard Fire Protection"— 


gives a comprehensive study of the most advanced 
special hazard fire protection methods. To get 
your free copy, write Grinnell Company, Inc., 
Providence 1, R.I. Branches in principal cities. 


No. 5, at New Haven, West Virginia, are protected against 
fire— automatically —with a Grinnell Water Spray system! 


Grinnell Water Spray system stops fire fast 
When fire starts, a Grinnell Water Spray system goes into 
action fast. A spray of water drenches the area, quickly con- 
trolling the fire. Result: coal, equipment — and time — saved. 


You can protect your station against shut-down by fire the FIRE PROTECTION SYSTEMS SINCE 1870 
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Al Towers Achieve Status 
(Continued from page 52) 


osity status it enjoyed less than three 
years ago.” 

The Alcoa structural division, 
fabricator for nine of the 12 all- 
aluminum or part-aluminum instal- 
lations to date, has been one of the 
most active pioneers in opening this 
new market for the light metal. In 
addition to supplying the first all- 
aluminum towers, it made initial in- 
stallations of aluminum tops for 
steel-based composite towers, and 
tubular aluminum crossarms for 
wood-pole structures. 

Scope of the potential for alumi- 
num structures was outlined by 
Coffin: “The argument for alumi- 
num is money, where maintenance, 
transportation, or installation costs 
-—or combinations of these—on an 
initial or service-life basis, favor 
aluminum.” 

While there is no doubt that Al- 
coa and its competitors see the all- 
aluminum tower as the optimum, the 
aluminum superstructure and cross- 
arm have become firmly established. 
“The aluminum crossarm,” Coffin 
added, “represents an answer to the 
increasing shortage of suitable tim- 
ber for this purpose, and provides 
certain marked advantages over the 
wood it replaces.” 

Alcoa is currently fabricating all- 
aluminum structures for two utili- 
ties, totaling over 1 million lb. All- 
aluminum towers in process by other 
suppliers are estimated to total an 
additional 5 million lb. Further, 
Alcoa and presumably some or all of 
its competitors are presently pre- 
paring quotations for five proposed 
all-aluminum tower installations, in- 
volving approximately 3 million Ib 
of aluminum in total. 


PP&L Optical Scanner 
Automates Computer Input 


Pennsylvania Power & Light Co 
has installed the world’s first ma- 
chine to read conventional printed 
or typed information directly into a 
computer. 

The new machine, an IBM 1418 
optical character reader, will auto- 
matically enter meter reading and 
customer payments into a computer 
for high-speed processing in PP&L’s 
new, ultra-modern computer center, 
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A Westinghouse 
Metal-Clad Switchgear 
advantage to you: 
Isolated center coil 
arc chutes on DH 
breakers provide 
better magnetic field 
distribution and 
Strength to increase 
arc interruption 
efficiency 


For complete facts on Westinghouse 
metal-clad switchgear using DH mag- 
netic air circuit breakers, contact your 
Westinghouse representative or write 
to Westinghouse Electric Corporation, 
P.O. Box 868, Pittsburgh 30, Pa. 


You can be sure...if it’s Westinghouse 


J-61019 





for bimetal/lic connections in 
SEVERE CORROSIVE AREAS 


BLACKBURN PAC CLAMPS 


In salt-laden coastal atmospheres, in fume-choked industrial areas 
. millions of Blackburn PAC clamps stay on the job year after 
year. No breakdown. No deterioration of electrical efficiency. 


We’ve treated them even worse in our laboratory. Over 10 years 
of torturing salt spray and heat cycle tests, and they still perform 
like troupers. The PAC Series is the most corrosion resistant, 
electrically efficient BIMETALLIC connector in the world! The 
reason? Some exceptionally fine engineering and construction that 
eliminates soldered liners. 


We'd like to show you how these extraordinary clamps are made 
and how they reacted to our severe testing. Write for Data 
Folder #6007. 


Jasper 


BLACKBURN 


Corporation 
1525 Woodson Road «+ Saint Louis 14, Missouri 
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A Westinghouse 
Outdoor Substation 
advantage to you: 
Modular design 
substations let you 
METER eatin studies scanner which make valuable time 
i Or eden Savings In 
engineering and 
TOW. eyelets dnd ver smalee erection, require 


1401 computers. ce 
The center will maintain compre- minimum plot area 
hensive records and perform the bill- | 


ing and accounting functions for the | d | 
company’s 730,000 customers. an stee 

Scanner’s distinguishing features: 
¢ Reads numerical data printed in 
“normal” numbers from paper or 
card documents at a rate of 480 
characters a sec from as many as 
400 documents a min. Will read 
data printed by widely used IBM 
accounting machines, chain printers 
or electric typewriters. 

e Translates printed data into ma- 
chine language which it enters di- 
rectly into an IBM 1401 computer 
for editing, balancing and establish- 
ing controls. Simultaneously, the For complete facts on modular design 
1401 records data on magnetic tape. | outdoor substations, contact your local 

The 1418 is also equipped to read | Westinghouse representative or write 
vertical markings, recorded with to Westinghouse Electric Corporation, 
ordinary pencil or dark inks by P.O. Box 868, Ager 30, Pa. 
meter readers, into the computers parce be sure... if it's Westinghouse 
for computing and printing custo- | rg: 
mers’ bills. 

Robert R. Fortune, PP&L comp- 
troller, said that, “In addition to 
normal accounting functions which 
we are now gradually transferring to 
the center, we are planning to use 
these new management tools in 
areas such as cost control, service 
and facility performance audits, eco- 
nomic studies and operating and 
engineering problems.” 

The 1418 reads both customer 
account numbers and amounts in a 
single pass through the machine. 
(More News of Manufacturers, p 59) 


j 
t 
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Planned System Measurement in Action at LP&L 


... The system measurement program 
developed by Louisiana Power and Light 
Company is an excellent example of how 
planned system measurement can improve 
system reliability with a minimum invest- 
ment in equipment and engineering time. 
The company’s standards call for Sangamo 
CCW/CCVAR Lincoln Graphic Meters at 
each substation to give readings of KW and 
KVAR loading. The use of these meters 
provides distribution engineers with infor- 
mation for placement and switching of 
power capacitors and, in addition, sub- 
station engineers obtain continuous records 
of KW and KVAR loading on power trans- 
formers. Both power factor and kva at any 
time can be easily calculated from the one 
chart without reference to other station 
meter readings. 


The new CCW/CCVAR meter averages 
the KW load for 30 minutes, then averages 
the KVAR load for 30 minutes, to auto- 
matically produce a reading of each load 
once every hour (note chart), A switch 
arrangement permits the meters to measure 
only KW or KVAR when desired. 
CCW/CCVAR meters are available with 
chart speeds of 8, 16, or 32 days, 


How Louisiana Power & Light Company 
improves substation performance and 
virtually eliminates voltage complaints 


Complaints about voltage on the LP&L system 
have been virtually eliminated through a major 
program which included substation regulation 
and the installation of hundreds of voltage regu- 
lators two or three miles beyond substations to 
maintain adequate voltage levels in service areas 
located past the load center, 


The utility has adapted pole-top regulators to 
make it possible for meter readers to inspect and 
report monthly on the regulators’ operation. 
Sangamo Type V4S Lincoln Voltmeters were in- 
stalled with each regulator to continuously moni- 
tor the voltage operating range. The indicated 
voltage values are read and recorded on meter 
readers’ regular rounds and the minimum and 
THE SANGAMO TYPE V4S THERMAL INDICATING VOLTMETER provides the most : . ‘ . 
economical means of obtaining minimum and maximum voltage values. Indicating maximum pointers are re-set in preparation for 
pointers readily show if voltage levels are being maintained within acceptable limits the next monitoring period. The data gathered is 


... the readings provide the engineer with measured facts he needs to correct phase c . 
balance, regulation, and other system operating conditions, then sent to the engineering department for study. 


SANGAMO ELECTRIC COMPANY SPRINGFIELD, ILLINOIS 


PSII 
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Uptegraff Ups Transformer 
Load Capacity by 15% 

R. E. Uptegraff Manufacturing Co 
recently announced that it has in- 
creased performance ratings of some 
classes of substation and load center 
transformers by 15% without in- 
creasing price. According to R. E. 
Uptegraff, president, all of the com- 
pany’s new liquid-filled substation 
and load-center transformers, 2,500 
kva and smaller, will be suitable for 
continuous operation at loads 15% 
above the 55C nameplate rating. 

Using “Insuldor” insulation and 
suitably rated terminal connectors, 
Uptegraff is providing adequate 
thermal capacity to permit this type 
of operation without auxiliary cool- 
ing fans and control equipment com- 
monly used for overload operation. 
The 15% extra capacity also is 
available for severe short-time emer- 
gency loading. 

Further, Uptegraff is offering sup- 
plementary forced-air fan cooling to 
provide continuous overload ca- 
pacity of 334%4% at prices formerly 
applicable to 15% extra capacity. 
The new transformers will be avail- 
able early in 1962. 

A licensing agreement for the use 
and copyright privileges of the 
patented Insuldor insulation was 
recently reached between Uptegraff 
and Westinghouse Electric Corp. 


Manufacturers Literature 


ATOMIC POWER PLANT... a 
1960 progress report on the Path- 
finder electric generating plant. Com- 
ments on launching by 10 utilities of 
the “Peaceful Atom” project and the 
fact that although Northern States 
Power Co will own and operate Path- 
finder, its development is a joint under- 
taking by all 10 participants Fifteen 
pages. 

Pioneer Service & Engineering 
Co, 231 S LaSalle St, Chicago, IIl. 





DISTRIBUTION TRANSFORMERS 
. » » Permalex (trademark) 65, with de- 
tailed information on features, ap- 
plication, construction and operation 
of these units which are said to achieve 
lower overhead costs, lower installa- 
tion, maintenance, change-out costs. | 
GEA-7524, 16 pages. General Elec- | 
tric Co, Schenectady 5, N. Y. 
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A Westinghouse 
Switchgear 
advantage to you: 


Component selection 
in DFS drawout 
switch and fuse 
Switchgear provides 
maximum application 
flexibility 


i 


Forcomplete facts on DFS drawout switch 
and fuse switchgear, contact your local 
Westinghouse representative or write 
to Westinghouse Electric Corporation, 
P.O. Box 868, Pittsburgh 30, Pa. 

You can be sure... ifit's Westinghouse 


J-61021 





New Equipment 


Disconnect Switch... 


. . « for 7.5 to 69-kv substation service at 600, 
1,200 and 2,000 amp, meets or exceeds NEMA 
ratings in its power class. The AR60-P, also suitable 
as a sectionalizing switch in line construction, has 
a rotating blade, high-pressure reverse-loop front 
contacts and an enclosed weather-protected rear 
contact separate from hinge surfaces. It is a single- 
end break, vertical-lift air switch with blade move- 
ment of its three insulator stacks per pole controlled 
by rotation of the rear stack. Blade is built to carry 
continuous full-load currents and to withstand bend- 
ing due to short circuits or icing. It travels in a 
plane perpendicular to the base. Rotation of rear 
insulator stack transmits motion to the blade through 
a simple, powerful linkage. 

James R. Kearney Corp, St. Louis, Mo. 


Silicon Rectifier . . . 


- « « is available in one compact size for all ratings 
ranging from 100 to 300 kw, 208 to 575 v, 3-phase, 
60-cycle ac at 125 or 250 v de. The general-purpose 
unit has overload ratings of 125% for 2 hr and 
200% for 10 sec—following continuous loading at 
100% in either case. It is said to be more depend- 
able and efficient in operation than other types of 
de conversion equipment. Factory-assembled, wired 
and tested, it incorporates all necessary equipment— 
from incoming ac connections to outgoing dc termi- 
nals—to form a self-contained unit. The silicon 
diode arangement, in which diodes are mounted on 
common buses, contributes to its compact construc- 
tion by reducing the size of the rectifier assembly, 
which can be installed in less than 8 sq ft. 
I-T-E Circuit Breaker Co, Philadelphia, Pa. 

(More New Equipment, page 62) 


Service Entrance Sleeve ... 


. - « permits hand-free installation by lineman so 
he may manipulate compression tool. The fully 
insulated unit, pre-filled with Contax—the company’s 
oxide-inhibiting compound—is suitable for use on 
aluminum and copper conductor combinations. Unit 
is said to be quick and easy to install: conductors are 
first inserted into the exclusive crimp collars on 
the ends of the sleeve, which are then pinched 
with ordinary linemen’s pliers. Crimping of the 
collars holds conductors firmly in place while sleeve 
is compressed. Flexible polyethylene insulating 
cover snap-locks into place over sleeve after it is 
crimped, thus cover will not crack. This method is 
said to be less expensive than taping. 

Jasper Blackburn Corp, St. Louis, Mo. 
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Fargo's AGE Series" have heavy duty vanadium 
steel springs, vise-type design and bell mouth jaws 
to prevent loosening by vibration or "cold-flow” ... 
extra wide, smooth, "like metal" jaws provide a firm 
contact on run to hold joint temperatures down .. . 
improved hook design of the jaw eliminates slip or 
twisting on run during installation . . . enclosed and 
inhibitor protected threads assure easy installation 
and removal . . . available in bronze or aluminum 
for conductors up to 2,000,000 CM. 





HEAT PRODUCING 
PROCESSES 





New way to shrink yearly 
maintenance costs —improve 
heat exchanger operation 


Here is a new wrinkle in cooling-tower 
operation: 


Side stream filtration. It can appreci- 
ably cut your yearly bill for cleaning 
fouled heat exchanger surfaces and 
condenser tubes. 

Between the cooling-tower and the 
heat-exchange operation stands a new- 
comer to the system—a Permutit® 
Automatic Valveless Gravity Filter. 

Its job is to clean up a small portion 
of the main cooling water stream, 
roughly 1% to 5%. By continuously 
filtering this small side stream the tur- 
bidity of all the cooling water is re- 
duced and held to an acceptably low 
level. 

In the system shown here, suspended 
matter dropped from 2.0 ppm to 0.5 
ppm in just one week, and continued to 
decrease thereafter. 

Less turbidity in the cooling water 
means less fouling of heat exchange 
equipment. Less fouling, fewer clean- 
ings, more efficient operation. 


PFAUDLER 


A world-wide company with plants in Germany, Great Britain, Canada, Mexico, Japan, as wellas the U.S.A, | 


Costs nothing to operate: To sweeten | 
your savings a little more, the Permutit | 
Valveless Gravity Filter is automatic, 
in every sense of the word. It operates 
itself, backwashes itself. Has no moving | 
parts, requires no attendant, no power, | 
no extra pumps. The water used to | 
wash serves as part of the system blow- | 
off—at no extra cost. 
Now in use: Proved in this new applica- | 
tion, the Permutit Automatic Valveless, 
Gravity Filter is already saving money 
for several companies. 

All you need, to join them, is a little 
space near your cooling tower, and a | 
Permutit Automatic Valveless Gravity | 
Filter. For more facts, write: Permutit | 
Division, 50 West 44th Street, New 
York 36, New York. Dept. EW-111 





*FLUIDICS is the Pfaudler Permutit 
program that integrates pee 
equipment and experience in solv- 
ing problems involving fluids. 


PERMUTIT Nc. 
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Riser Adapter .. . 


... for extension of underground 
secondary distribution systems, 
provides a convenient means of 
terminating conduit in power 
pedestals for above-ground con- 
nection of secondary services to 
mains. The adapter assembly, 
prefabricated of  bituminized 
fiber, provides for leakproof 
junction of four 2-in. conduit 
runs for secondary services and 
two 3-in. conduit runs for 
secondary main interconnection. 
Unit is designed for use with 
standard type II (direct burial) 
fiber conduit and fittings. 

Line Material Industries, Mc- 
Graw-Edison Co, Milwaukee 1, 
Wis. 


Safety Hoist... 


. . . will not free-chain under 
load, even if control lever is 
tripped accidentally and also is 
said not to free an interrupted 
load. The 2-ton hoist with 54-in. 
lift and 53-Ib pull for full load 
comes with coil or roller-less 
chain. Housing design enables 
operator to rig it flush with work- 
ing surface. Minimum distance 
between hooks is 15% in., per- 
mitting use in limited headroom. 
A 5/32-in. raise or lower per 
stroke permits precise spotting. 
Single lever controls all move- 
ments, operates in 12 positions. 
Ratcliff Hoist Co, Box 543, Bel- 
mont, Calif. 
(More New Equipment, p 65) 
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76 (] sal mva Pennsylvania Transformer at AEP’s Kammer Plant 
serves new aluminum production center 


- The new Kammer Plant of Ohio Power Company—a major operating utility 
f of the American Electric Power System—serves as the “power link’ between 
West Virginia coal and Ormet Corporation’s major aluminum production center 
at Clarington, Ohio. Located ten miles up and across the Ohio River, near 
Wheeling, West Virginia, the Kammer Plant receives all of its coal by conveyor, 
from a new mine adjacent to the power plant. 

The Kammer Plant has three 225,000-kw generating units, of which the 
latest was completed in 1959. For Unit No. 3—comprised of high-pressure and 

a low-pressure generators—Ohio Power chose a 260,000-kva Pennsylvania Con- 

tour Design Shell-form Transformer, a duplicate of one serving at another 

oe station in the AEP System. Equipped with two low-voltage sections of 130,000 

kva each, the transformer steps up the generated voltage of 15,500 volts to a 
transmission voltage of 138,000 volts. 

One of two 7500-kva auxiliary transformers supplied by Pennsylvania for 
the Kammer Plant is seen at the left of the larger transformer. This side-by-side 
contrast demonstrates Pennsylvania’s ability to supply the largest and the 
smallest of generating station and substation needs. Power transformers are 
available from 501 through 500,000 kva, through 460,000 volts. Whether your 
requirements are standard or special—with or without load tap changing equip- 
ment—Pennsylvania will welcome an opportunity to prepare rec- 
ommendations and quotations. Contact Power Transformer Sales, 
Pennsylvania Transformer Division, McGraw-Edison Company, 
Canonsburg, Pennsylvania. 


.. Catalog No. P-560 tells the complete design-and-construction story of Pennsylvania 
Contour Design Shell-form Transformers. For a copy, write on your company letter- 
head to Power Transformer Sales, Pennsylvania Transformer Division, McGraw- 
Edison Company, Box 330, Canonsburg, Pennsylvania. 


Tea ta 
PENNSYLVANIA POWER TRANSFORMERS Dk 


See other side for new development story 





Jj. C. Lynch, Pennsylvania Trans- 
former engineer, is in the process 
of making an on-the-spot gas analy- 
sis of the 260,000-kva transformer 
installation described on the other 
side. No fault gases were found. 


GGGGCOL 7 
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New Fault-Gas Detector* reveals incipient faults 


1 Applying the adage “‘an ounce of prevention is worth a pound of cure” to the 
care and maintenance of power transformers, Pennsylvania Transformer has 
Pp fl fl Sy | Va fl | d developed a method for detecting potentially troublesome conditions while 
they are still in the beginning stages. Corrective measures then can be taken 
before faults progress to the point at which they are likely to cause major 

pyA 0 iN el system disturbances and extensive equipment damage. 

The new method of detecting incipient faults consists of a highly refined 

i and accurate analysis of the gas contained above the oil in inert-gas-protected 
helps utilities cure transformers. Foreign gases—many of them combustible—may be mixed with 
the nitrogen as a result of low-energy faults, such as minute arcing or excessive 
t f ill b f local heating. It is the analysis of these foreign gases, using specially developed 
rans ormer | § e ore equipment, that permits Pennsylvania Transformer to predict whether or not 
. preventive maintenance is required. 
they become serious Extensive field and laboratory tests have confirmed the accuracy of the 
system. Tests were made on gas samples from over 300 power transformers in 
service. Seven of these transformers—made by various manufacturers—were 
found to have incipient faults in an advanced stage of development. Inspection 
verified the analyses, and fault conditions then were corrected before any 
serious damage had been done. 

Utilities may take advantage of Pennsylvania’s newly developed method of 
detecting incipient transformer faults in any of several ways: through the use 
of portable equipment now available for purchase . . . by arranging for field 
service . . . or by sending gas samples to the Pennsylvania Transformer labora- 
tory for analysis. For technical and cost information, write on your company 
letterhead to Service Department, Pennsylvania Transformer Division, 
McGraw-Edison Company, Canonsburg, Pennsylvania. *Patent applied for 


‘G3 PENNSYLVANIA POWER TRANSFORMERS 


“tayes*’ See other side for installation story 





Power Source ... 


. . fills in during failures in 
microwave relay systems. Em- 
ploying a sine-wave regulated 
inverter circuit, the system in- 
stantaneously and automatically 
transfers the connected load to 
the output of the inverter. Oper- 
ation is from reserve battery 
sources of 120, 130, or 140 v de 
to supply up to 750 va of 115- 
v-ac 60-cps power. The unit is 
said to be capable of picking up 
full load from standstill within 
50 msec after application of de 
power to the unit by a control 
circuit. It maintains an output 
power frequency of 60+'% cps, 
regardless of battery condition 
or load variations. It is possible 
to store enough energy to carry 
over the short starting interval 
required by the unit by adding 
reserve capacity in de filter cir- 
cuits supplying the electronic 
equipment. 

Cornell-Dubilier Electronics Div, 
Federal Pacific Electric Co, 118 
E Jones St, Fuquay Springs, N. C. 


Distribution 
Transformer .. . 


. - » 65C has high thermal capa- 
bility, obtained by use of epoxy- 
coated conductors and patented 
Insuldur insulation. This is said 
to provide safe, long-life opera- 
tion of the unit, also lower losses 
under both normal loading condi- 
tions and on overloads. Wound 
cores of cold-rolled oriented 
grain steel are assembled through 
(Continued on page 66) 








Millions of Volts... 


safely grounded with 
CF.I Galvanized Steel Strand 


Safety is built into every foot of CF&I Galvanized Steel Strand. 
When used as a ground wire on overhead power transmis- 
sion lines, it harmlessly shunts aside the most punishing 

blows of even the largest electrical storms. 
The reason is that CF&I Galvanized Steel Strand is 
the result of many years of engineering know-how. 
i... 
@ subjected to the most rigid quality controls 
during manufacture. 
@ hot-dipped in zinc before stranding to assure 
a tough, weather-resistant finish. 
@ made to meet ASTM specification A-363 
in three- or seven-wire constructions, and 
can also be manufactured to your special 
specifications. 
For complete details and prompt de- 
livery, contact your electrical distributor 
today. 


+) 
The Colorado Fuel and tron Corporation | i | , 
Denver + Oakiand + New York rd 


Sales offices in Key Cities 


8208 
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Howard Shatzer, Kearney field engineer, checking 
on Air interrupter Switch before shipment. 


Air Interrupters in 
a complete 
cubicle installation 


Specify KEARNEY... 
for safe AUTO: SPEED interruption 


in metal-enclosed switchgear 


What is Auto-speed interruption? . .. An automatically 

roduced interruption that always occurs at the same point 
in the switching operation, and always takes the same time 
(one-half cycle). Human error is eliminated from the switch- 
ing action by a trigger spring mechanism which trips the 
switch at a pre-set point. Contacts are separated inside a 
dry type interrupter unit. 


Specify safety for personnel and equipment. No ex- 
posed Arc. Kearney Air Interrupter Switches will not pro- 
duce external arcing dangerous to men or equipment. 


Specify economy. Costing less than circuit breakers and 
with interrupting capacity not found in air break discon- 
nects, Kearney Air Interrupters are ideal for . . . interrupt- 
ing magnetizing charging current of transformers . . . inter- 
rupting charging current of lines and busses . . . interrupting 
exciting current of feeder regulators... interrupting load 
currents to rated capacity ...sectionalizing feeders and 
distribution circuits. 


Specify Engineering Ability. Kearney’s staff of engineers 
is experienced in adapting or combining equipment for 
complete switching centers or additions to existing units. 
Designing for unusual needs... corrosive or dusty atmos- 
pheres, unique space requirements, portable units, or care- 
fully calculating tomorrow’s expansion requirements... we 
are geared to handle the unusual. 


Kearney Air Interrupter Switches are made in ratings up to 15 K.V. 


3E’s reliable interrupter is now a Kearney 
product...unmatched for economy and safety 


and around the coils of the trans- 
former. Conductors and coil 
insulation are bonded together by 
thermal-setting resins for high 
short-circuit strength. Over-all 
weights and dimensions are less 


than those of 55C units. Simpli- 
fied end-plate construction elim- 
inates almost all bolts, nuts, 
screws and individual clamping 
devices. 

Wagner Electric Corp, 6400 Ply- 
mouth Ave, St. Louis 14, Mo. 


Phase-Protection Relay... 


. . » has a wide range of time- 
curve characteristics and time- 
dial settings, minimum operating 
current requirements. The relay, 
Type IRV, adds phase protection 
to the company’s group of direc- 
tional overcurrent relays, Type 
IR. It includes an instantaneous- 
overcurrent unit which has no 
transient response, operating with 
an internally mounted saturating 
transformer which limits energy 
to the instantaneous-overcurrent 
unit at high fault currents and re- 
duces the burden on current 
transformers; a directional unit 
that torque controls both the time- 
current and the instantaneous- 


overcurrent units; and an “E” ele- 
ment time-overcurrent unit. 
Westinghouse Electric Corp, Box 
2099, Pittsburgh 30, Pa. 


Write for 


a.Write for, Tiearwevl JAMES R. KEARNEY CORPORATION 


MELROSE PARK DIVISION + 25TH & DIVISION STS, MELROSE PARK, ILL. 
PLANTS IN ST.LOUIS + MELROSE PARK, ILL. + FAYETTEVILLE, ARK + GUELPH, ONT. CANADA + ST. THERESE, QUEBEC, CANADA 
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At Duke Power Company... 


One IBM 7070-1401 centralizes all accounting work 
of 11 billing centers—solves engineering problems too 


Duke Power Company has over 720,000 
customers, and is adding 20,000 more 
every year. 

Until recently, 11 separate billing cen- 
ters—each with its own procedure—han- 
dled customer accounting on a bi-monthly 
basis. But this method of operation simply 
did not have the speed or uniformity to 
keep pace with projected growth. 

An IBM 7070-1401 Data Processing 
System was the answer. 

Two years before installing a single 
piece of equipment, however, the company 
started an intensive program of prepara- 
tion, assisted by an experienced IBM 
Field Team. Duke’s planning paid off in 
quick, orderly transitions when its system 
was delivered. 


Today, Duke’s IBM 7070-1401 performs 
automatic, centralized billing, giving 
management direct control over account- 
ing operations. It cuts costs...reduces 
errors...eases the administrative prob- 
lems of a constantly growing business. 
Plans are already under way for the sys- 
tem to handle a 6,000-man payroll, as well 
as general accounting jobs. 

Duke’s engineers also use the IBM 
7070-1401 to good advantage. For ex- 
ample, they are conducting load flow and 
power plant performance studies with a 
speed and accuracy never before possible. 

Make it a point to get better acquainted 
with the Utilities Specialist at your local 
IBM office. He’s ready to put his training 
and experience at your disposal. 


IBM. 


DATA PROCESSING 





In 1950, the C-E Controlled Circulation Steam Generator was made available to 
the electric utility industry as a fully developed and proven design. Several units 
were ordered during the year and the first of these was placed in service in 
November, 1952. 

In the intervening decade, the Controlled Circulation Steam Generator has 
achieved unparalleled acceptance in utility power practice the world over. To 
date, about 43,000 megawatts of Controlled Circulation capacity has been pur- 
chased for utility service at home and abroad. In addition to country-wide instal- 
lations in the U. S., Controlled Circulation Steam Generators are now in service 
or under construction in Australia, Canada, England, France, Italy and Japan. 
Principal statistics are shown opposite and in the accompanying chart. 

In the U. S., 37 utility systems have ordered units of this type for installation 
in 72 power plants located in 22 states. These systems have a total installed 
thermal capacity equal to more than 50% of the nation’s total. Twenty-nine of 
these systems have ordered more than one unit, seven have ordered six or more 
and two have ordered twelve or more. 


THE CONTROLLED CIRCULATION 


C-E CONTROLLED 
CIRCULATION 

STEAM GENERATOR 
Controlled Circulation 
Units like the one pictured 
have achieved world-wide 
acceptance in high 
pressure power practice. 
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42,903 MW 


Some statistics: 


Worldwide 
2,400 psi throttle pressure 
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The GE 225... 
a utility 
management tool! 


Now, perform both accounting and 
engineering functions with one GE 225! 


¢ Greater efficiency and economy with 
a single installation...More people 
know and use the same computer... 
Fewer operators required... Easier 
exchange of information 


¢ Extreme flexibility through fast mag- 
netic tapes and new high-speed on-line 
/off-line printer 

e Reduced programming costs with 
GECOM—the GE 225 automatic coding 
system 


e True building-block capability with 
GE 225 ‘‘expand-ability’”’ 


« Packaged programs for engineering 
and data processing needs 


¢ System reliability through modern 
solid-state design 


¢ Performance of operational functions 
...Economy interchange...Crew 
scheduling... Quarter section studies 
... Trouble order action 





The General Electric GE 225 Information Precessing System 
offers the utility a high degree of “expand-ability” for both pres- 
ent and future needs, without major changes in system design. 
For the accountant, the GE 225 is a fast, flexible decimal com- 
puter; for the engineer, it is a fast, powerful binary machine. 

This outstanding flexibility of the GE 225 enables it to cover 
the computing needs of your accounting, engineering and opera- 
tional functions. Its speed and power provide management with 
ready information—a true tool of efficient management. Jnvesti- 
gate the unique possibilities offered you by the GE 225! 

General Electric representatives possess a solid background in 
utility operations...they understand your problems and are ready 
to be of service to you. 

For more information, contact your nearest district office listed 
below or General Electric Company, Computer Department, Sec- 
tion 66F9, Phoenix, Arizona. 


Atlanta: 270 Peachtree St. N.W., 522-1611 © Boston: 140 Federal St., HU 2-1800, Ext. 311 © Chicago: 120 S. La Salle St., 782-5061 © 
Cleveland: Williamson Bldg., 215 Euclid Ave., SU 1-6822 © Dallas: 3200 Maple Ave., RI 8-0589 © Denver: 201 University Blvd., DUdley 
8-4545 * Detroit: 680 Antoinette St., TR 2-2600 * Houston: 4219 Richmond Ave., MO 7-3301 * Kansas City, Mo.: 106 W. 14th St., GR 1-2919 
or GR 1-2920 © Los Angeles: 1010 S. Flower St., DU 1-3641 © Louisville: Bldg. 6, Appliance Pk., GL 4-7511 * Minneapolis: Plymouth Bidg., 
6th & Hennepin, FE 2-7569 * New York: 122 E. 42nd St., PL 1-1311, Ext. 3205 © Philadelphia: 3 Penn Center Plaza, LO 8-1800 © Phoenix: 
Guaranty Bank Bldg., 3550 N. Central Ave., AM 4-3741-2 © Pittsburgh: 1634 Oliver Bldg., Mellon Sq., AT 1-6400, Ext. 566 © San Francisco: 
The Russ Bldg., 235 Montgomery St., DO 2-3740 © Schenectady: Bidg. 2, 1 River Rd., FR 4-2211, Ext. 5-4405 © Seattle: Dexter Horton Bidg., 
710 Second Ave., MA 4-8300 © St. Louis: Paul Brown Bidg., 818 Olive St., GE 6-4343 © Syracuse: 1010 James St., GR 6-4411, Ext. 6141 or 6142 
* Washington, D.C. Area: 7401 Wisconsin Ave., Suite 514, Bethesda, Md., OL 2-8100 © In Canada: Canadian General Electric Co., Ltd., 
Electronic Equipment and Tube Dept., 830 Lansdowne Ave., Toronto, Ontario, Can- 

ada. Outside U.S.A. and Canada: Producer Goods Export Department, International & INFORMATION PROCESSING 
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ALMOST every type of electric space 
heating equipment is displayed 


TRAILER heated and cooled by two electric heat pumps hits the road over the 
utility’s 20,000-sq-mile service area; is permanently manned by an employee 


CIPS Puts Electric Heat on the Road 


Electric space heating is being 
promoted on a “person-to-person” 
basis among the 520 communities 
served by Central Illinois Public 
Service Co with a specially designed 
32-ft trailer that displays virtually 
every type of electric space heating 
equipment. One CIPS employee is 
permanently assigned to the trailer 
in its travels through the company’s 
20,000-sq-mile area. When the 
trailer arrives in a community for 
a showing, local commercial depart- 
ment representatives take over to 
greet visitors and to explain opera- 
tion of the space heating units. 

The trailer will be used to pro- 
mote electric heating to dealers, 
builders, architects and others in 
the building industry. It is being 
scheduled for showings at county 
fairs, home shows and similar gath- 
erings, as well as on the main street 
of many communities. 

The trailer is heated in the winter 
and cooled in the summer by two 
electric heat pumps. It displays 
baseboard heating units, wall panels, 
ceiling cable, floor models, a central 
duct system and an infra-red unit. 
All but the duct system are “live” 
displays so that visitors can see and 
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feel how different types of units 
operate. 

Conceived at CIPS’ general of- 
fices in Springfield, the “traveling 
salesman” was developed under the 
general supervision of B. L. Palm, 
commercial department manager. 
Branstrator Engineering Corp, Fort 
Wayne, Ind., produced the finished 
product to CIPS’ design. 

The trailer also boasts cutaway 
models showing the proper insula- 
tion for both regular construction 
and concrete slab floor construction. 
It has an attractive lounge area 


where prospective customers may 
discuss heating plans with a CIPS 
representative. The unit also is 
equipped with a stereophonic tape 
recorder for music, with exterior and 
interior speakers. 

The mobile unit is lighted to 200 
ft-c by 14 troffers holding 56 40-w 
fluorescent tubes, with three dim- 
ming devices to control the lighting 
level. The trailer also features 20 
lighted color transparencies of elec- 
tric heating installations in various 
parts of the Central Illinois PS serv- 
ice area. 


AEP Utilities Institute Lower Rates 


Lower rates for commercial users 
of electric space heating have been 
put into effect by four of the Amer- 
ican Electric Power System’s six 
operating utility companies, and are 
being planned by the other two 
companies. 

Under the new schedule, the first 
1,000 kwhr are billed at 2.5¢ per 
kwhr, the next 3,000, 2¢, the fol- 
lowing 3,000, 1.5¢, the next 10,000, 
1.2¢, and all over 17,000 kwhr, 1¢. 


November 27, 1961 


In addition each customer with a 
demand of 15 kw or higher is 
charged $1.50 a month for each kw 
of demand in excess of that figure. 

Philip Sporn, AEP president, de- 
clared that commercial users of the 
new rate would normally save be- 
tween 6% and 15%. 

Companies with the new rate are 
Appalachian Power Co, Ohio Power 
Co, Indiana & Michigan Electric 
Co, and Kentucky Power Co. 
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You cannot afford to ignore 
the New Allen-Bradley 
BULLETIN 709 Starter Line 
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SIZE 00 
1% HP, 220 V 
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SIZE O 


SIZE 1 
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10 HP, 440-550 V 


3 HP, 220 V 
Ce even) 






SIZE 4 


SIZE 3 
30 HP, 220 V 
eM Le cele Om | 


SIZE 2 
15 HP, 220 V 
25 HP, 440-550 V 


50 HP, 220 V 
100 HP, 440-550 V 


SIZE 5 
ee Laren | 
200 HP, 440-550 V 


They OUTPERFORM and 
OUTLAST ALL Others 


These new Allen-Bradley starters bring you 
the greatest advance in reliability and life 
in all motor control history. Also, they 
possess a compactness that’s almost unbe- 
lievable—especially in the higher ratings. 

The new Bulletin 709 solenoid starters 
feature a patented, high-efficiency magnet, 
which is cushioned to reduce shock and 
wear. Contacts are of weld-resistant cad- 
mium oxide silver. All coils are ‘‘pressure 


molded”’ for protection against physical 
damage and destructive atmospheres. The 
two or three solderpot overload relays are 
trip-free and tamperproof. Brooks Stevens, 
famous industrial designer, has given the 
new enclosures a styling that adds “eye 
appeal”’ to every installation. To get full de- 
tails, contained in Publication 6100, please 
write today to: Allen-Bradley Co., 1316 S. 
Second Street, Milwaukee 4, Wisconsin. 


SIZE 00 NOW 


AVAILABLE 
Provides the same 
long life and reliability 
as others in the Bulle- 
tin 709 family. Rated 
1% HP, 220 V; 2 HP, 
440-550 V. 
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Motor Starter 


Ollar Buys 


MORE OF THE 
QUALITIES YOU NEED 


Where else could you possibly obtain—in one complete line—all 
of the desirable features of the ideal motor control... 


. Smaller size Simpler installation 
. Greater reliability Complete accessibility 


6. 
7. 
. Remarkable switching capacity 8. Beautiful appearance — 
. Longer life either open or enclosed 
9. 


. Conscientious overload protection Surprising light weight 


The heart of this new line of magnetic motor starters is the unique 
solenoid contactor. While it retains the famous A-B one-moving-part 
principle, it is completely new and far more efficient. This fact is 
reflected in reduced dimensions for all of these controls. Yet, this 
contactor design will perform reliably for many more millions of 
trouble free operations. 

The new enclosures are very “‘eye appealing.’”’ When the open type 
starters are assembled into special panels, their neatness and com- 
pactness will delight the designers. Full details are in Publication 6100. 
Please write: Allen-Bradley Co., 1316S. Second St., Milwaukee 4, Wis. 








BULLETIN 705 SIZE 2 


across-the-line reversing starter 
and overload relays in Nema 
Type 1 enclosure. 


BULLETIN 712 SIZE 2 


combination starter in 
Nema Type 1 enclosure. 


BULLETIN 709 SIZE 3 


across-the-line solenoid starter 
in Nema Type 1 enclosure. 


w- 
BULLETIN 702 SIZE 3 


three-pole, a-c solenoid contactor 
in Nema Type 1 enclosure. 


BULLETIN 715 SIZE 1 


across-the-line, two-speed 
starter—with two overload re- 
lays per speed—in Nema Type 
1 enclosure. 
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Electrical World 


Management Newsletter 


NOVEMBER 27, 1961 


Making a Case for Entrepreneurs 


Editor’s Note: The following text is a slightly abbreviated version of a talk written 
and presented by Walter T. Lucking, president of Arizona Public Service Co, at 
an electrical industry meeting several years ago. It is presented here because its 
challenge, though true at the time it was given, is even more so in the light of 
today’s rapidly advancing electrical industry. In fact, its challenge and inspira- 
tional tone are timeless. Lucking is a mechanical engineer, and has been in the 
electric utility industry since 1938 when he started as a junior engineer with Public 
Service Co of Colorado. He has also been with Ohio Public Service Co, and 
joined a subsidiary of his present company in 1950. He became president of APS 
in 1955. 


My subject today, “The Economics of the Utility Industry,” is indeed an intriguing 
one. It suggests to me the constant, challenging problems of balancing the varied 
interests of customers, stockholders, employees, the general public and government 
among others who hold financial, legal and social claims on the successful operation 
of a unique kind of American business enterprise. I term our industry unique, for 
while our businesses are so-called regulated monopolies, we must be extremely 
competitive and are challenged to survive by the various economic forces with which 
all other industries must be concerned, plus having to carry on our activities in 
the public eye. 


Many of you work constantly with the problems of financing, costs of operations, 
pricing of products, and all of the external and internal forces that get intertwined 
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in the subject of economics. You work constantly with the economic facts of life 
in terms of dollars and cents, as well as in terms of customers, employees, stock- 
holders and all the others who stake their well-being, their futures and their invest- 
ments on our successes. However, I doubt that any one of us understands all the 
economic forces and interplay that make up the utility business. In fact, summing 
up this vast knowledge that we call the “economics of the utility industry” is a task 
even few economists have attempted. So, if you are like I am, you are as much an 
authority on utility economics as is the pedestrian who becomes an expert on trans- 
portation by virtue of the fact he is run over by a taxi cab. In addition, I don’t feel 
it is enough that we discuss utility economics in a vacuum of money costs, market- 
ing, capital budgeting, obsolescence, plowed-back earnings, consumer demands, 
regulation, etc. Rather, I would like to examine with you how we as managers fit 
in the economic picture of our industry. 


Often we managers define our jobs as administering, policy making, coordinating, or 
as getting results through the efforts of others. When we describe similar work 
performed in government, we may use a less complimentary description and call it 
“bureaucratic.” The inference, of course, is that bureaucrats are concerned with 
“much ado about nothing” and perhaps this term is an accurate description for 
many governmental efforts. At the same time, let’s acknowledge that “bureaucratic” 
might also be a remarkably accurate description for the way work is ofttimes per- 
formed in the business world and, perhaps, more to the point—our part of the busi- 
ness world. 


Of course, as managers at all levels, we do administer. We do make policies. We 
do coordinate. As a result, it becomes easy for us to focus our attention on these 
processes alone—despite the fact that these are only segments of our work. I’m 
afraid that this habit too often leads us to lose sight of the objective because of the 
processes: We tend to overlook our basic function, the most significant reason why 
managers exist. 


We are managers because we have been hired to operate a business for thousands 
of owners who cannot possibly participate individually in and share the responsi- 
bilities for decision-making. It is our job, then, on behalf of these owners, to meet 
or at least maintain the productive, economic resources entrusted to us. We are man- 
agers for an economic purpose. We are charged with the responsibility of rendering 
a service in the market place. Profitability becomes the yardstick that measures 
how well we meet our responsibility for economic performance. 


Since there is risk involved in the decisions we make, in the final analysis it is the 
owners we represent who take the risks. If I remember my definitions correctly, 
a person who creates and organizes a business for the express purpose of assuming 
a risk is called an entrepreneur. We do not hear that word very often any more. 
It seems old fashioned since it is associated with those men, the “captains of indus- 
try,” who paced the industrial revolution of America during the 19th and early 
20th centuries. Some of our present-day writers, however, suggest that entrepreneur 
is still a good word, that it still has validity, and that it is even better than manager. 
Others suggest that the word “enterpriser” best described the work in which you 
and I are engaged. 


It is not my purpose today to take sides in this semantic battle. It really is not too 
important what we are called—managers, entrepreneurs, enterprisers, administra- 
tors, or even bureaucrats. What is important is how we perform, how we meet our 
responsibilities for economic performance. However, to better understand the “how” 
of our performance, let’s examine for a few minutes some of the qualities and skills 
that the word “entrepreneur” draws to mind. So, let’s turn back the pages of history 
to the era when entrepreneur was not an old-fashioned word. 


The growth and development of industrial America recounts a dramatic story of 
men who singlehandedly put together railroad empires, financial trusts, shipping 
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fleets, and oil dynasties, among the other vast and imaginative projects. Who hasn’t 
heard and read of these men—the Fisks, the Vanderbilts, the Goulds, and the 
Fords? 


And regardless of their varied beginnings, they all reached a common goal: They 
succeeded according to the success standards of their day. It was the entrepreneur- 
ship of these men, their imagination, their individual resourcefulness, their skill 
and boldness in a favorable environment that gave rise to whole new industries, 
explosive with technological progress, vigorous rivalry, and tremendous risk. Some 
of these men, and we are prone to remember these most easily, were criticized 
because of how they gained their wealth and power, and for what they didn’t do 
with their fortunes. Some rode roughshod over their workers. They were reckless 
with human values in the pursuit of their goals. In retrospect it seems that they failed 
to recognize that their economic responsibilities should be far broader than per- 
sonal gain or profit. 


I am not here today as an apologist for the 19th century entrepreneurs, other than to 
say that such accusations were not directed at all of them. Some were acclaimed 
for their contributions to the making of America. They were lauded for their vir- 
tues, their intense and unflagging industry and judicious enterprise, as well as their 
benevolence, character and moral integrity. 


The complexities of those decades offer startling, contrasting judgments ranging 
from good to evil, from selfish oppressor to benevolent autocrat. However, if we 
were to eliminate the extremes, we would probably find that the grandsons of today 
do not differ too much from their grandfathers of yesterday. It would be difficult 
to identify any one of these men as a typical example, just as it is: difficult today 
to agree on a wholly representative Republican or Democratic Presidential candi- 
date. But we do know that here was an age of great individual resourcefulness, 
characterized by enterprise, wizardry, tirelessness and self-determination. 


But most of all we have learned and have been able to identify one overriding force 
—one specific element—in the lives of these men. From these men we have learned 
that unique individual capacity in the setting of free enterprise is the element that 
has made and can make successes possible. It is this element—the unique indiv- 
idual capacity of the 19th century entrepreneurs—that interests me most. It is 
because of the current and continuing need today for such individual qualities 
that I earlier suggested that you and I should think of ourselves as entrepreneurs. 


Too often we tend to lose sight of the need for this quality of individual capacity. 
The complexities of decision-making, the mysteries of economics and even the 
structure of organizations disguise and distort the role of the individual. We find 
attempts to make decisions lost in the quagmire of committees, special task forces 
or even by advisers. We let the pressures of group-think and group objectives 
neutralize the effectiveness of individuals. Too often our organizations tend to 
become the creatures of the economy, while our function as managers is to create 
economic performance and to mold the economy. Because we don’t encourage 
individuals to make mistakes, we set as our standard safe mediocrity when our focus 
should be on high performance. 


We do these things even in the face of evidence that tells us our need for individual 
capacity is far greater than ever before. Our industrial growth and development in 
just the last ten years far outstrips that which occurred during the 19th century. 
We have only scratched the surface of new frontiers. We are witnessing an explosion 
of change and growth in every area of human endeavor. All about us human knowl- 
edge and capacity endeavor to penetrate the unknown. The need for professional 
entrepreneurs such as you and I are greater than was ever known or realized in the 
19th century. 


As the entrepreneur of today describes the foundation for exercizing his individual 
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capacities he might well say, “I must be sufficiently independent to know what 
is in my own best interest. I must have the intelligence to best develop my own 
potentialities.” 


He would assert, “I am in a position to accept or reject a wage offer. I still have 
the freedom to possess my own capital, to use imagination and to create my own 
job.” 


As he examines his unique position he would also note, “I can enter any other 
trade or profession. I can shift to a more promising field in another industry. I 
can move from place to place. I can work or loaf. I can prosper or go bankrupt.” 


And, he would conclude, “I can relinquish the security given by others and rely 
solely upon my own resources and ability, for I have the freedom to succeed or fail. 
If I fail I can blame no one save myself. Success will still be the result of my own 
efforts and the keenness of my wits is tempered by law and morality.” 


So, I suggest today that each of us can be entrepreneur, in the true meaning of the 
word. The opportunities for men with these qualities, ambitions and freedoms are 
before us today. The opportunities are here, in our own industry. You are well 
aware of the tremendous impact population explosion and economic growth have 
had on the utility industry. Our companies are doubling in size every five to ten 
years. The past astounds us. It’s amusing yet tragic when we look back to 1879 
and read what one scientist wrote. He said: “One must look upon Edison’s new 
electric playthings only as experiments . . . from an economical point of view they 
must be a complete failure.” 


Fifty years later Edison himself said, “I must confess that I never dreamed that 
from (the incandescent lamp) would come the stupendous electrical industry of 
today.” 


Fifty years from now—or even 20 years from now—those of us who are still around 
no doubt will make a similar confession. We are living in an age of spectacular 
change. Scientific and technological advances are occurring with increasing rapidity. 
The harnessing of new forms of energy is just over the horizon. These advances 
revolutionize both customer demands and the physical resources required to meet 
those demands. There is no doubt that the utility industry of the future will have 
little in common with the one we know today. We are no longer living in a “bold, 
new world.” No, it is a completely new universe, limited only by our finest, most 
creative imagination. 


It has often been said, we can only be sure of death and taxes. Well, as we dream 
into the future, we can also be sure of change. The direction of this change, the 
harnessing of it for the economic and moral well-being of humanity is too big a job 
for mere policy-makers, picayunish administrators or narrow bureaucrats. There 
are risks to take. There are decisions to be made. These are tasks for 20th century 
entrepreneurs, for men with daring, boldness, imagination and integrity. 


What can your role and my role be as managers of the economics of our industry? 
We can be nonplused by our changing universe and go on living in the day-to-day 
ruts of security. We can go on doing things the same old way, letting others make 
decisions for us. We can continue to change only when change is forced upon us. 


Or, we can step across the threshold into the world of the entrepreneur, filling the 
need for leadership, planning ahead, solving problems and meeting challenges for a 
better future that holds the same opportunities, the same incentives as it did in the 
19th century. If we will, we can be individuals, we can be entrepreneurs—and 
we must be. Only by doing so can we harness freedom and opportunity for self- 
fait, self-reliance, self-development, self-control, personal responsibility, and per- 
sonal achievement. 


November 27, 1961 @ ELECTRICAL WORLD 





Now available from 
Allis-Chalmers only... 
Line-End /oad tap 
changers for ratings 

up to 230 kv and above 


With the growing number of interconnections requir- 
ing high-voltage and extra-high-voltage autotransform- 
ers, utility engineers have long been seeking a more 
efficient, lower cost LTC mechanism. 

As far back as 1928, Allis-Chalmers supplied a bush- 
ing-mounted mechanism but abandoned it in favor of 


the less complicated though bulkier series transformer 


design. 
Now, in the new LINE-END tap changer, Allis- 
Chalmers offers the utility industry the best of both 
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approaches. The LINE-END design is reliable and 
simple — proved dependable in two years’ operating 
experience . . . with over 1,600,000 kva installed on 
commercial systems. In addition, by eliminating the 
need for a series transformer, A-C offers savings in 
size and weight . plus lower losses and increased 
efficiency. aii 

For the facts on this new approach to LTC, turn 
the page... 
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Contrast the circuit diagrams—one 
using a series transformer (above), 
the other with the LINE-END tap 
changer (below) 


rs 
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Two 180,000-kva Allis-Chalmers 
autotransformers with LINE-END 
tap changing installed at Public 
Service Co. of Indiana's Five Points 
substation. 
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Compare these two 50/83-mva autotransformers installed at the 
Central Power & Light Co. within a few months of each other. 


aracteristic 


Total Weight (ib) 
Floor Space (sq ft) 
Total Losses (kw) 


Rated 138/69 — 12.5 kv, with 


Series Type LINE-END 


316,000 246,000 


700 
208 


+ 10% LTC in 69-kv circuit 


570 
166 


, Improvement 


22% 
19% 
20% 





LINE-END tap changer is aiso applicable to delta windings. This 
250-mva transformer is shown prior to shipment to a major 
West Coast utility 


Access ports are easily reached on A-C autotransformers with LINE 
End tap changers. View through port displays rugged yet simple 
current-interrupting contactor and barrier bushing 


20” smaller...20” lighter 


LINE-END load tap changers offer 15% average lower losses 


Combining its 37 years of building 
load-tap-changing equipment with 
famed corona-free design, A-C has 
developed for the industry a line 
of tap-changing equipment in sizes 
50,000 kva and larger through the 
extra-high-voltage range. 


BY ELIMINATING THE SERIES 
TRANSFORMER — the LINE- 
END tap changer accomplishes the 
following (see also table at left): 


Lower losses — an average of 15% 
less — with consequent increases in 
efficiency — and the added bonus of 
stabilized tertiary voltage. 


20% less floor space — Compact 
design fits existing substations. For 
new sites, savingsin real estate, pad, 
overhead structure can be realized. 
20% lighter — One-piece shipment 
with permanent cover in place is 
now possible for larger units. At- 
tendant economies in time and labor 


for field assembly are great... as 
are the cost reductions in moving 
transformers from railroads to sub- 
station sites. 

BY LOCATING THE DIRECT- 
ACTION MECHANISM ON THE 
MAIN TANK, the LINE-END tap 
changer provides the following 
economies: 


Simplicity adds reliability — 
Absence of several long shafts and 
sets of bevel gears makes mechan- 
ical synchronization of three phases 
far simpler. Only two shafts, both 
straight, are required on the direct- 
action LINE-END mechanism. 


Sharply reduced maintenance — 
only one seal to maintain. And the 
mechanism is easily accessible at 
main tank height. 

Greater safety — No need to use 
ladders on top of the transformer 
for routine inspection and service. 


Utilizes standard bushings — 
Replacement can be made from 
stock. Hence no special bushing in- 
ventory is required. 


For Bulletin 01B1052, call your 
nearby A-C office or write Allis- 
Chalmers, Power Equipment Divi- 
sion, Milwaukee 1, Wisconsin. 


On the lines of a Texas system a 200-mva, 
132/66-kv autotransformer with LINE-END 
tap changer. This company also has a 100-mva 
LINE-END-equipped unit. 
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Now! Safe by-pass of regulation equipment 


No service interruption with new Regu/Tran units 


Hook-stick-operated for maximum 
personnel safety ... all by-pass 
switch operations are performed in 
proper sequence. All three switches 
are fully visible from a single van- 
tage point. Each by-pass switch 
opens both leads to the series wind- 
ings .. . interrupts exciting current 

. . without interrupting the load. 
Locks securely — eliminates any 
danger of accidentally dropping load. 


These versatile switches are just 
one example of Regu/Tran unit 
flexibility. This unique, integral 


assembly offers true independent 
phase regulation. The three single- 
phase regulators improve voltage 
control, increase revenue. It’s the 
economical answer to the problem 
of unbalanced loads and varying 
lengths of single-phase feeders. 
@ MINIMUM INVESTMENT— Buy Regu/ 
Tran transformer first. Add regulators, 
by-pass switches as you need them. 


@ TAILORED REGULATION — If just 
+5% regulation is needed, that’s all 
you purchase. No need to pay for un- 
used voltage range. 

@ VERSATILITY — Use transformer or 
regulators as separate units. 


More Regu/Tran unit facts? Call 
your nearby A-C office or write 
Allis-Chalmers, Power Equipment 
Division, Milwaukee 1, Wisconsin. 


Regu/Tran is an Allis-Chalmers trademark. A-1441 





News About People 


Farley Chosen for VP-Comptroller Position 


Joseph F. Farley has been elected vice president and comptroller 
of New York State Electric & Gas Corp. 

Farley began his utility career in 1916 when he joined the Queens 
County Water Co, now Long Island Water Co. He left that company 
13 years later as head of the accounting department. 

He joined New York State E&G in 1929 as an employee in the 
reports division. Farley subsequently served in various supervisory 
capacities in the accounting and auditing departments. He was 
appointed assistant comptroller in 1945 and has been comptroller 
since 1958. 


Griffin Appointed VP-Southern Division at PS of Indiana 


Public Service Co of Indiana, Inc, has chosen Lloyd M. Griffin 
to become vice president in charge of the southern division. 
P. A. McLeod will continue to serve as southern division man- 
ager until he retires in June, 1962. 
4 Griffin was special projects division manager for Cummins 
GRIFFIN > “J Engine Co, Inc, prior to joining PS of Indiana. Before that he was 
: employed in various engineering and management posts with 
Booz, Allen & Hamilton, management consultants, and American 
Welding & Manufacturing Co. Until his present promotion, Griffin 
was assigned to PS of Indiana’s general headquarters. 


Miller Steps Into GE Vice Presidency 


General Electric Co has chosen Charles J. Miller to become vice 

president for the east central region, with headquarters in Cleve- 

land. He will succeed Samuel Littlejohn, who, until he retires in , 

January, will act as consulant to Miller. 4 MILLER 
Miller has most recently served GE as manager of the eastern \ 

region On component sales operation, with headquarters in Fort 

Wayne, Ind. He has been with the company since 1931. 


Travis Named to Head National Electrical Manufacturers Assn 


Homer L. Travis, vice president in charge of sales for the 
Kelvinator division of American Motors Corp, has been elected 
president of the National Electrical Manufacturers Assn for 1962. 
E. R. Perry, National Vulcanized Fibre Co president, became 
NEMA vice president, and A. E. Pringle II, Pringle Electrical 
Manufacturing Co president, was reelected treasurer of the associa- 
TRAVIS tion. 

. Travis, who has been in the major appliance industry more than 
30 years, joined Kelvinator in 1943. He is chairman of NEMA’s 

consumer products division. 


(More News About People on page 86) 
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Where can you burn this 


Electric utilities are squeezing more 
power out of each pound of fuel 
because of a B&W development. 
In its first five months of com- 
mercial operation, a B&W Univer- 
sal Pressure® boiler system helped 


ACTUAL SIZE 


Breed Plant of Indiana & Michigan 
Electric Co. on the American Elec- 
tric Power System achieve a net 
heat rate of 8,807 Btu per kilowatt- 
hour. This is significantly better 
than the nation’s most efficient 


much coal and get a kwh? 


power plant (which also uses B&W 
boilers) according to figures re- 
cently reported by the Federal 
Power Commission. 

The B&W Universal Pressure 
boiler system delivers the full 





In a BaW Universal Pressure boiler system. 


potential of high temperature, high 
pressure cycles. It makes most effi- 
cient use of fuel during start-up, 
»peration, and shutdown. 

The system reduces plant capital 
costs. Because it weighs 20% less 


than a drum boiler, a B&W Univer- 
sal Pressure boiler system requires 
a smaller foundation, less building 
steel. Erection is faster, takes fewer 
manhours. 

Sixteen Universal Pressure boiler 


systems, totalling 6,450,000 kw, are 
now installed or on order. 

The Babcock & Wilcox Company, 
Boiler Division, Barberton, Ohio. 


Babcock & Wilcox 





Do You Remember: 


—When you did your own 
system analysis without having 
to have special training in com- 
puter operation? 


—When you had exclusive 
use of a laboratory so engi- 
neering could be done “on the 
spot” and so that a preliminary 
report was ready when you left 
the laboratory ? 


—The high correlation be- 
tween the results from a net- 
work analyzer study and the 
actual system readings? 


—The training and “feel” of 
the system you received from 
a network analyzer study? 


IT IS SUGGESTED THAT: 


—You make complete and ac- 
curate cost analysis of the 
methods now available—includ- 
ing preliminary planning time, 
computer cost, and analysis 
and report writing time. 


—You contact one of the fol- 
lowing A-C Network Analyzer 
(Calculator) Laboratories as to 
the services now offered and 
their availability. 


Texas A & M Research Foundation 
A-C Network Calculator Laboratory 
College Station, Texas 


University of Missouri 

College of Engineering 

A-C Network Analyzer Facility 
Columbia, Missouri 


Westinghouse Reassigns Sales Duties 


Sales responsibility for Westing- 
house Electric Corp’s large and 
medium turbine generators has been 
combined and reassigned on a re- 
gional basis. 

John O. Campbell was appointed 
marketing manager for large and 
medium turbines. He will also have 
sales responsibility for these prod- 
ucts in the Pacific coast, south- 
western and midwestern regions. 

Donald R. Jenkins became large 
and medium turbine sales manager 
for the central, Atlantic, southeast 
ern and northeastern regions. 

Meanwhile in the atomic power 
department, Dr W. E. Johnson was 
named manager. He has been the 
department’s project’s director. 


Zboyovsky Appointed 


James F. 
Zboyovsky has 
been appointed 
general sales 
manager of H. K. 
Porter Co, Inc’s 
Delta-Star Elec- 
tric division. 


Zimmerman Made Director 


American 
Electric Power 
Service Corp has 
elected Carl P. 
Zimmerman a 
director. Zim- 
merman is chief 
engineer. 


CAMPBELL JENKINS 


JOHNSON > § 


PERSONAL BRIEFS 


Gale C. Larkin, 71, retired vice 
president and general counsel for 
Southern California Edison Co... 
Alexander J. Paull, 54, former vice 
president in charge of general serv- 
ices for Cleveland Electric Illu- 
minating Co . . . Colin C. Simpson, 
75, retired assistant vice president 
with Consolidated Edison Co of 
New York, Inc . . . Harrison H. 
Schoolfield, 85, retired Pacific 
Power & Light Co chief engineer 

. Harry A. Boileau, 72, retired 
foreman for Western Electric Co... 
Calvin Swayne Lenderman, 70, 
former resident engineer for Liberty 
Power Co .. . William Austin Dar- 
rah, 74, vice president of Lindberg 
Engineering Co. 


(More News About People on page 88) 


=e Non-interchangeable 
FE BREAKERS 


Easy TO INSTALL AND INSPECT 


FOR SINGLE POLE— 


TIGHTEN only ONE SCREW 


FOR DOUBLE POLE—TIGHTEN only TWO SCREWS 


A regular screwdriver is all you need — No special tools 


PLEASE WRITE TO 
DEPT. 2038 FOR 


COMPLETE INFORMATION 
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/heXJADSWORTH Cleclece 


N KENTUCKY 


@ ELECTRICAL WORLD 








“IT don’t know who you are. 
I don’t know your company. 
I don’t know your company’s product. 
I don’t know what your company stands for. 
I don’t know your company’s customers. 
I don’t know your company’s record. 
I don’t know your company’s reputation. 


Now—what was it you wanted to sell me?” 


MORAL: 


Sales start before your salesman calls—with business publication advertising. 


-& cGraw Hill 


rUas & * ©..4 7.73 ON & 


McGRAW-HILL PUBLISHING COMPANY, INC.. 330 WEST 42nd STREET, NEW YORK 36, N. Y. 
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Street Light Control 
Shrugs off Killing 


Transient Voltages 


How can a compact, 
lightweight photo 
control withstand 
the control-killing 
effect of a wide 
range of transient 
voltages? 


Use Varistors to ab- 
sorb surges which 
are below the spark- 
over of lightning 
arresters. Let the 
| lightning arrester 
| handle the higher 
| transients. 
| That’s the story on 
simple, reliable, 
surge tested 
LUMATROL MARK |1* 


Write for Bulletin 9la. 


LUMATROL 
MARK I 


*Lumatrol Mark JI, for 
130 Volt circuits, is de- 
scribed in Bulletin 92. 


MICRO BALANCING, INC. 
GARDEN CITY PARK, N.Y. 
In Canada: J. R. KEARNEY CORP. 
Box 270, Guelph, Ont. 





| 1 
pays you Aix on savings 


DIVIDENDS PAID QUARTERLY at 4%% cur- 
rent annual rate « World-wide savings service for 
180,000 individuals, corporations and trusts in 50 
states, 76 foreign countries « Same, sound manage- 
ment policies since 1925. Assets over $690 million « 


Accounts insured by Federal Savings & Loan Insur- | 


ance Corp. ¢ A man and wife, with 2 individual 
accounts and 1 joint account, can have up to 
$30,000 in fully insured savings *« Funds received 


by 10th, earn from Ist. « We pay air mail both ways | 


« Mail check or money order with coupon below. 


CALIFORNIA FEDERAL SAVINGS 


and Loan Association - Head Office: 611 Wilshire, L.A.17 
FREE FINANCIAL GUIDE: ‘The California Story” contains experts’ ideas on 


saving money, investing in homes, insurance, stocks. Other exciting features! | 


Calitorma Federal Savings & Loan Assn 
Box 54087, Terminal Annex, Los Angeles 54, Calif 


Please send free ‘‘The California Story” and 
Cal Fed MAIL-SAVER(® [o: 


Mame 
Adare. — 
CO erececneeeneeecees 


—_ Zone ____ State 


(CO Funds enciosed in amount of $ 





B&W Appoints Stephens as 
Department Manager 


Babcock & Wilcox Co has estab- 
lished a nuclear and special products 
department within the boiler divi- 
sion. James D. 

Stephens has 
been appointed 
manager of the 


new department. 


Stephens will 
be responsible 
for the design 
and sales’ of 
heavy pressure 
vessels, heat ex- 
change equipment, weldments, cast- 
ings and large-diameter, heavy wall 
pipe, as well as fuels and other 


STEPHENS 





components for nuclear power sys- | 


tems. 
He was previously assistant mar- 


keting manager in charge of the | 


sales department’s special products | 


and atomic energy section. 


SEE Scouts Future 


(Continued from page 31) 


The only way to evaluate supple- | 


mentary regulation at the distribu- 


tion transformer is analysis of the 
total system, he continued. 


cost of supplementary regulation. 
Lawrence proposed, for the long 
range, resort to operations research 
in which a computer is programed 
to analyze loads having many vari- 
ables and to “design” optimum dis- 
tribution to serve those loads. Such 


research would involve the number | 


of customers, their saturation of 
heavy appliances, peak-day usage 
patterns, and a table of random 
numbers. 


those measured in the field. Al- 
ready, he said, it has shown that 
calculations based on energy con- 
sumption are too inaccurate. 

In discussion, F. E. Johnson, 
New Orleans 


The first, he said, is providing suit- 
able new systems to serve com- 
pletely new load areas. But the 
other is upgrading existing systems 


to serve present customers’ growing 


demands. 
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This | 
shows that many systems, particu- | 
larly in rural areas, could halve the | 


The computer can crank | 
out load curves surprisingly close to | 


Public Service Inc, | 
suggested that distribution engineers | 

. | 
follow two independent problems. | 


PROFESSIONAL 


SERVICES 





BLACK & VEATCH 


Consulting Engineers 


Electricity—Water—Sewage—Industry 
Keports, Design, Supervision of Construction 
Investigations, Valuations and Kates 
1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


THEODORE D. BROSS 
LINE CONSTRUCTION CORP. 


Steel Tower & Wood 
Transmission Lines 


Distribution & Maintenance 
175 Enfield St. Hartford, Conn. 


COMMONWEALTH 
SERVICES, INC. ASSOCIATES, INC. 


Consulting and Design 
Engineers 


209 E. Washington 
Jackson, Michigan 


Management and 
Business Consultants 


300 Park Ave. 
New York 22, N. Y. 


JENSEN, BOWEN & FARRELL 
Engineers 
Appraisais—Depreciation Studies——Property 
Records 
Cost Trends—Special Studies—-Reports 
for Rate Cases, Security Issues, Regulatory and 

coounting Requirements 


A 
Michigan Theatre Building Ann Arbor, Michigan 
NOrmandy 8-7778 


PIONEER SERVICE & 
ENGINEERING CO. 


Consulting & Design Engineers 
Public Utilities—Industrials 
Purchasing—Construction Management 


231 So. La Salle St. Chicago 4 


SANBORN MAP COMPANY, INC. 
Nation Wide Mapping Services 
@ Utility Area Base Maps 
@ Symbolized System Portrayal 
Atlanta - New York - Chicago - San Francisco 


SARGENT & LUNDY 


Engineers 


Consultants to the Power Industry 
STUDIES « DESIGN ¢ SUPERVISION 
140 South Dearborn Street, Chicago 3, Il. 


TIPPETT & GEE 


Consulting Engineers 
Mechanical @ Electrical © Thermodynamic 
Structural Design @ Studies @ Supervision 


Power Stations @ Transmission @ Distribution 
Industrial Piants @ Process 


i833 North Second Street Abilene, Texas 
214 Meadows Building Dallas, Texas 
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caste SEARCHLIGHT SECTIO a 
OPPORTUNITIES . | 


a 


EMPLOYMENT e BUSINESS oe EQUIPMENT—USED or RESALE 


DISPLAYED RATE: 


EMPLOYMENT OPPORTUNITIES: $25.50 per inch. Subject to Agency 


Commission. 


EQUIPMENT & BUSINESS OPPORTUNITIES: $16.85 per inch for all 
advertising appearing on other than a contract basis. Not subject 


to Agency Commission. 


AN ADVERTISING INCH is measured 7% inch vertically on one 


column, 3 columns—30 inches—to a p: 


age. 
EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable 


only in Displayed Style. 


UNDISPLAYED RATE: 


$1.80 a line, minimum 3 lines. To figure advance payment count 
5 average words as a line. 


PROPOSALS, $1.80 a line an insertion. 
BOX NUMBERS count as one line additional in undisplayed ads. 


DISCOUNT OF 10% if full payment is made in advance for four 
consecutive insertions of undisplayed ads (not including proposals). 


Send New Advertisements to Classified Advertising Div. of Electrical World. P. O. Box 12, N. Y. 36, N. Y. 


LARGE POWER EQUIPMENT 


Prompt Stock Shipment 
RENUBILT MOTORS - GENERATORS 
TRANSFORMERS - CIRCUIT BREAKERS 
DO YOU GET OUR STOCK LIST? 


BELYEA COMPANY, INC. 
51 Howell St. Jersey City, N. J. 
OL-3-3334 


Looking for Representatives 
to SELL Electrical Equipment 


Write for copy of EERA Directory 


CY SWARD, Exec. Dir. EERA 
1675 Fifth Street, Clermont, Florida 


ADDRESS BOX NO. REPLIES TO: Bow No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 86: P. 0. Bow 12 
CHICAGO 11: 645 N. Michigan Ave. 
SAN FRANCISCO 11: 255 California Bt. 


—eeee—oooo 


POSITIONS VACANT 


Permanent openings for Resident Engineers 
experienced in supervision of construction of 
high-voltage transmission lines. Degree and 
registration desirable. Excellent opportunity 
with consulting engineering firm. Please send 
resume of education, experience and salary 
requirements to P-7677, Electrical World. 


seston aneipiaeneteiotngitliainitipealtiitestitacasettadasneniane 
Electrical Engineer with at least six years 
utility experience to head engineering depart- 
ment of rapidly expanding electric utility. 
Also graduate electrical engineer, no experi- 
ence necessary. Excellent opportunity to 
pioneer on the last frontier. Good schools, 
city living if desired. Please send resume to 
Manager, Golden Valley Electric Association, 
Box 1249, Fairbanks, Alaska. 


Chief Electrical Engineer—Electrical engi- 
neering and design supervision of steam-elec- 
tric power plants and substations for con- 
sulting firm in large eastern city. Background 
in planning, economic and system studies 
desirable. Ability to handle client relations 
is essential. Age 35-50. Send confidential 
resume. P-7845, Electrical World. 


POSITION WANTED 





Regional Manager—Employed by large elec- 
trical equipment manufacturer—desires more 
challenging job. Fifteen years national ex- 
perience, Broad acquaintanceship with 
Electric Utilities, OEM’s, Distributors, Con- 
tractors, Industrials, Consultants, Govern- 
ment Agencies. Have handled $30,000,- 
000.00 in sales. Extensive experience at 
staff and line level with basic and advanced 
sales organization, recruiting, training, new 
product, sales compensation, market re- 
search and general marketing activities. PW- 
7888, Electrical World. 


Your Inquiries to Advertisers 
Will Have Special Value... 


~—for you—the advertiser—and the publisher, if 
you mention this publication. Advertisers value 
highly this evidence of the publication you read. 
Satisfied advertisers enable the publisher to secure 
more. advertisers—and more advertisers mean more 
information on more products or better service— 
more value—to YOU. 


TURBINE GENERATORS 


1—3000 KW, 2 phase, 2300 volt gen- 
erator with 1857 P.S.I. turbine 
(Both Westinghouse), complete with 
Alberger surface condenser and as- 
sociated equipment. 


1—2000 KW, 2 phase, 2300 volt gen- 
erator (Elliot) with 185+ P.S.I. tur- 
bine (Kerr), complete with Schutte 
and Koerting multijet condenser and 
associated equipment. 


Any reasonable offer considered. Address re- 
plies to Mr. W. S. Oxley, The Patchogue Electric 
Light Company, Postoffice Box 510, Patchogue, 
New York, 


POWER GENERATION 
ENGINEER 


Manufacturer has opening for application 
engineer with extensive background in 
power generation department of utility or 
consulting firm. Age 30-45 preferred, engi- 
neering degree required. Desire several 
years experience in generation work with 
knowledge of power plant economics. 
Some travel required. Interested parties 
please forward complete resume including 
experience, age, education, minimum 
salary requirements. 


P-7881, Electrical World 
645 N. Michigan Ave., Chicago 11, Ill. 


SWITCHGEAR 
MARKETING 


Growth opportunity for grad- 
vate engineer with 4-7 years 
experience in metal-clad or 
related switchgear application 
and sales. Send complete 
resume including salary re- 
quirement to: 


Moloney Electric Company 
Switchgear Division 

Attn: Sales Manager 
4330 Geraldine Avenue 
St. Louis 15, Missouri 
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ELECTRICAL 
ENGINEERS 


Overseas positions in Thailand 


duties include location 
surveys and inspection of con- 
struction on wood pole transmission 
lines in several areas in Thailand. 


Position 


Qualifications: Graduate Electrical 
Engineer years of 
experience on surveys and inspec- 
tion on wood pole transmission lines 
construction. Applicants must be 
willing to sign a 24-month contract, 
pass a physical examination and 
security investigation. Base salary, 
plus overseas pay and overtime. 
Bonus paid upon satisfactory com- 
pletion of contract. Lodging, food 
and laundry furnished. Prefer 
engineers willing to go in bachelor 
status. 


with several 


Send complete up-to-date resume, 
including salary information. 


SVERDRUP & PARCEL 


AND ASSOCIATES, INC. 
915 Olive Street, St. Lovis 1, Mo. 


Equal Opportunity Employer 


MOVING? 
SEND FOR BOOKLET 


i, free, 16-page booklet prepared by # 
Burnham Van Service, Inc. can give you 
helpful, work-saving, cost-saving pointers 
on how to organize your move from city 
to city when you change jobs. How to 
prepare to move, tips on packing, a help- 
ful inventory checklist of things to do are 
among the topics included. Write for your 
free copy. No obligation. Miss Mary 
Ellen Flynn, Burnham Van Service, 1634 
Second Avenue, Columbus, Georgia 


Ce me ee ee ee 
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Sec. Bkr. 


Front View - Doors Removed 


WUC Pad-Mount Standard Defined 


Western Underground Commit- 
tee’s new standard for cabinets to 
fit 12-kv pad-mounted transformers 
includes dimensions and mounting 
details, in addition to features de- 


Cabinet False Cover 


Mounting of Transformer 
False Cover 


Advertising Index 


Allen-Bradley ae. Co 73, 74 
Allis-Chalmers Mfg. Co....79, 80, 81, 82 
American Steel & Wire Div. 

United States Steel 


Babcock & Wilcox Co 84, 85 
EM D's 5-5 cava daee.c ont 2nd Cover 
Biackburn Corp., Jasper 56 


California Federal Savings & Loan 
Ass'n. 

Chance Co., A. B 

Colorado Fuel & Iron Corp 

Combustion Engineering Co 

Directory of Engineers 

Engineers, Directory of 


ee Mfg. Co., Inc. 
PE GK b kb seer bevdpauge ree 6, 


General Electric Co...10, 47, 48, 49, 
Computer Dept. 
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LV Bushings 


Neutral 
Bush. 


Secondary 
Compartment 


Reinforcing 


Removable 
Insulating 
Barrier 


scribed in EW, Nov. 13, p 51. The 
front view and section (above) show 
the single-phase unit. An optional 
design adds a third section 10 in. 
wide on the left side of the primary 


Method of Attaching 
Cabinet to Transformer 


Grinnell Co., Inc. 
International Business Machines Corp. 


Kearney Corp., James R. 
Melrose Park Div. 


Line Material Industries 


McCabe-Powers Body Co. .......... 
McGraw-Hill Publishing Co., Inc. .. 
Micro Balancing, Ic. ........cceeee 
Moloney Electric Co. ............ 20, 


Pennsylvania Transformer Div. 
McGraw-Edison Co. ........... 63, 

PTO TETM. GG. ons ccc wecccescses 8, 

Pfaudier Permutit Inc. ............ 


RT&E Corp 
Sangamo Electric Co. ............-. 


Searchlight Section 
Simplex Wire & Cable Co 
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Transf. 
Primary 
Bushing 


Section Through HV Compartment 


compartment to terminate a third 
phase. This position does not con- 
nect to the transformer. 

Attachments to transformer and 
pad are shown below. 


Transf. Cabinet 
Mtg. Plate, 4 Req'd 


Aa Pat Seah Oy oF ae Pat ge 


Mounting of Cabinet to Pad 


Texas A&M Research Foundation... 86 
Wadsworth Electric Mfg. Co., Inc... 


86 
Westinghouse Electric Corp. ..55, 57, 59 
Worthington Corp. ............ 4th Cover 


PROFESSIONAL SERVICES 


CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mer. 


EMPLOYMENT OPPORTUNITIES .... 89 
EQUIPMENT 


(Used or Surplus New) 
For Sale 
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Here are five important questions... and their answers... 


on an important new Simplex development in 
electric power distribution and transmission 


Rene 
roa 


© POLYETHY iE 4 


INSULATED POWER CABLES 


What are some of the advantages of Simplex polyethylene- 
insulated high voltage cables? 

. Low dielectric constant (nearly 1/2 that of paper cables)... 
Low power factor (nearly 1 10 that of paper cables) . . . Low 
dielectric loss (nearly 1 20 that of paper cables) .. . Very high 
insulation resistance (at least 10 times that of paper cables) 

. .. High dielectric strength . . . (equal to paper cables). 
What are some of the outstanding physical properties of 
Simplex polyethylene? 

. Light weight (62% of paper cables) . . . High tensile strength 
(1800-2000 p.s.i.) .. . High elongation (400% minimum). 
Where can Simplex polyethylene cables be used? 

. In many places where rubber or paper cable is used. Typical 
installations are direct burial, duct or conduit, 
aerial and submarine. 

What is the highest voltage at which Simplex polyethylene 
cables are rated? 

. Simplex now has polyethylene cable rated as high as 46K V A-C. 
Development work now in progress is expected to extend 
Simplex polyethylene’s voltage range to 69K V or higher. 
Has Simplex high voltage polyethylene cable been thoroughly 
field tested? 

. Yes, as the leading producer of polyethylene cables, Simplex 


has in service more than 330 mile-years of polyethylene- 
insulated cable in the 5KV to 46KV range. 


Send for complete information. 


Simplex 
WIRE & CABLE CO. 


EXECUTIVE OFFICES: Cambridge, Mass. 
Plants at Cambridge, Mass., Portsmouth, N. H., Westbury, L. |., Monrovia, Calif. 





TYPICAL PERFORMANCE CHART 


DISSOLVED OXYGEN 
IN EFFLUENT CC/LIT. 
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PERCENT RATED LOAD 


TRAY-TYPE DEAERATOR 


Look at the “red” area of the two charts 
shown here. Virtually every deaerator’s 
performance under partial load falls some- 
where in this area. You should consider 
this performance critically in evaluating 
new deaerator quotations. 

Why is this area important? As you 
know, many electric generating plants 
that start up as full load base plants will 
eventually be switched to part-load peak- 
ing plants. At that time all components 
will be under partial loads. They should, 
therefore, also have been evaluated for 
partial load performance when purchased. 

Why is this so important for deaerators? 
Many makes of deaerators that perform 
comparably at full loads separate widely 
in partial load performance. In many, 
performance stays level or actually be- 
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PERCENT RATED LOAD 


STEAM JET DEAERATOR 


ARE YOU IN THE “RED”? 


comes poorer under partial load ...soa 
performance curve falls high in the red 
areas, above. 

Now note the performance of both 
Worthington deaerator designs. Both 
types meet the most exacting full-load 
performance requirement. Then, as load 
falls off, performance actually improves 
sharply. We believe you'll find no other 
deaerator performs so well in this partial 
load area. 

Why are the Worthington deaerators 
better? Both types have a true counter 
flow design that is effective at all flow 
rates. Even at minimum flow the spray 
valves atomize fully. And the ideal dis- 
tribution and flow direction is maintained 
by a more efficient baffle pattern. 


Worthington deaerator designs result 


from unmatched experience in the fluid- 
handling group of power plant compo- 
nents. To draw on this experience—or for 
a deaerator quotation—contact your near- 
est Worthington District Office. Or write 
Worthington Corporation, Section 45-22, 
Harrison, N. J. In Canada: Worthington 
(Canada) Ltd., Brantford, Ontario. 


WORTHINGTON 


PRODUCTS THAT WORK FOR YOUR PROFIT 





